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PREFACE. 


The first mention we find of Indian Dragonflies is the des¬ 
cription of Neurobasis chinensis by Linnaeus ? in 1758: this, 
however, from a non-Indian specimen. Thereafter, Johannsen 
followed with the description of Rhyothemis variegata in 1768, 
and Drury with some halfrdozen descriptions in 1773. Twenty 
years later Fabricius, the pupil of Linnaeus, published in his 
‘ Entomologia systematica ’ (1792-94 f Supph 1798) a further 
eight descriptions. We find no further mentiofi of the Indian 
fauna until more than forty years lateif (1842), when Rambur 
published his ‘ Histoire naturelle des iQsectes, N6vropteres,’ 
which contained the descriptions of over twenty species 
found within Indian limits. It was, however, during the 
life of the late Baron Edmond de Selys-Longchamps that the 
greatest advance was made in the study of the Indian Dragon¬ 
fly fauna. From 1850 until 1890 he published a long -series 
of papers dealing with the Dragonfly fauna of the world, 
and the descriptions of more than half of the Indian species 
are to be sought for in these works. At his death, in 1890, 
a number of workers on the Order made their appearance, 
among whom must be mentioned especially the late Dr. F. Ris 
and Mr. E. B. Williamson, along with Dr. F. Laidlaw, the 
two latter writing especially on the Indian fauna. Williamson 
contributed two valuable papers on the Indian Agbuda: 
and Gomphid^e, whilst Laidlaw published a series of papers 
in the ‘ Records of the Indian Museum ’ dealing especially 
with the Indian Gomphidje, Agklida:, and several sub¬ 
families of the Ccenagrud^}. The present writer drew his 
inspiration from the. two latter writers, and began a series 
of papers on the same subject in 1918 in the * Journal of the 
Bombay Natural History Society ’ which have now run into 
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forty parts, and which have formed the basis of the present 
work. The first few of these papers were written during 
the Great War and, owing to lack of references and paucity 
of material, cannot be said to have been of a high order; 
they were, however, intended to stimulate an interest in the 
subject, as the Journal had a wide circulation amongst Indian 
readers. They had the desired effect, for through their agency 
the writer got'into communication with a number of collectors 
who during the following years continued to supply him with 
endless material. After the War had terminated, the writer 
was able to pay visits to well-known European collections, 
and to make a prolonged study of the rich material in the 
British and Paris Museums. Access was also obtained on 
several occasions to the MacLachlan collection through the 
courtesy of the nephew of that great naturalist, by whose 
care the collection is now preserved. 

I have myself made extensive collections in the Eastern 
and Western Ghats of India, the Darjeeling district of Bengal, 
and in parts of Sind, Ceylon, and Burma, and these collections 
have been enormously enhanced by gifts of specimens made 
by a number of willing helpers. Many thanks are especially 
due to Mr. T. Bainbrigge Fletcher, Imperial Entomologist 
to the Government of India, who since 1918 has sent me a 
Vast amount of material and notes, and kept me constantly 
informed of all publications which have appeared on the 
Odonata. Without his help in these and other ways much 
of the present volume would have been difficult to write. 
I am also indebted to Col. F Wall, I.M.S., who made very 
extensive collections for me in Burma and Ceylon, as well 
as supplying me with data about the species captured. 
Mr. H. V O’Donel collected' for me in the Duars, finding 
several new species; Lt.-Col. A. Frere collected in the Palni 
Hills ; Mr. C. M. Inglis sent me many collections from Sikkim 
and Thibet; and a few collections were also sent me from the 
Indian Museum and the Forest Research Institute, Dehra Dun. 
To all these tireless helpers I now take this opportunity 
of tendering my sincere thanks and acknowledgements for 
the assistance they have rendered in the compilation of this 
work. 



PREFACE. vii 

To the Committee of the Bombay Natural History Society 
I have to express my thanks for permission to use the many 
figures and plates which appeared in the pages of the Journal 
illustrating the papers referred to, and also for their offer 
on loan of the blocks. 

To the Authorities and Trustees of the Indian and British 
Museums I am especially indebted for the loan of types and 
the opportunity of studying material otherwise inaccessible. 
To Mr. Kenneth Morton of Edinburgh, Dr. F. Laidlaw 
of Devon, and Mr. E. B. Williamson of Indiana, U.S.A., 
I wish to express my thanks for the valuable advice they 
have given me from time to time, throwing light in dark 
places, and tendering willingly any assistance which I asked 
for. I owe a debt of gratitude to the late Dr. F. Ris of Rheinau, 
who was the greatest worker of our time on the Order, and 
who was always ready to give his advice when asked for ; 
his valuable opiniqns will be greatly missed by all students 
of Odonatology; his aptitude for throwing light on obscure 
points was almost uncanny, and was an ample testimony 
to his wide knowledge of the Order. 

There are about 500 species of Dragonflies, included in 
about 90 genera, known to occur within Indian limits, including 
Burma and Ceylon, and of these, 39 genera and 168 species 
and subspecies, belonging to the Suborder Zygoptera, are 
described in this volume. 


E. C. Eraser. 
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Paratype. —Strictly, any one of the rest of the series collected with, and 
at the same time as, the type, or forming part of the series from which 
the type is described ; in a wider sense (as usually in these volumes), 
specimens lodged in accredited public or reference collections 
for the use of students, and diagnosed by approved specialists 
as similar in all respects to the type ; or shortly, representative 
specimens lodged in public or well-known collections. 

Allotype .—The first specimen of the opposite sex described (R. J . 
Tillyard, ‘ Insects of Australia and New Zealand,’ p. 510 (1926)). 

Teneral .—Immature or freshly emerged specimens which have not yet 
become fully chitinized or attained their adult colouring. 

Lilaceous .—Colour of lilac blossom ; pale purplish. 

Pruinescence .—A powdery white excrescence developing on various 
parts of the body in adult dragonflies, usually of the male sex. 


Pulverulent. 

Pruinosed. 


j- —Coated in part or wholly with pruinescence. 


Enfumed .—Smoky tint; pale blackish-brown ; like a smoked glass. 


Petiolated .—Stalked like a leaf. 


Braced .—With a strong oblique, short, transverse nervure, usually 
extending from the under side of the proximal end of the ptero- 
stigma to the radius. 

Termen .—The posterior border of wings. 

Apical .—Tip of wing when applied to the wings ; the part most 
distal from the thorax when applied to the abdominal segments. 

Basal .—The part of the wing nearest the thorax when applied to the 
wings ; the part nearest the thorax when applied to the abdominal 
segments. 

Clypeus .—The face, or sclerite, of the head, situated between the frons 
above and the labrum below, the latter being attached to it. 

Anteclypeus .—The portion of the clypeus to which the labrum is attached; 
the lower or most anterior portion of the clypeus. 

Po8tclypeus .—The portion of the clypeus lying between the frons above 
and the anteclypeus below. 

Frons .—The forehead, or upper portion of head lying in front of the 
eyes, and often forming a prominent shelf-like ridge at the upper 
part of face. 
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Occiput. —The back of the head; its size and shape depend on the 
extent of the space between the eyes, and, when these meet, it 
exists as a mere tiny triangular area behind. 

Labrum. —The upper lip. 

Labium. —The lower lip. 

Epistome. —The postclypeus. 

Carina. —A ridge, more or less defined, running along the mid-dorsum 
of thorax and abdomen. 

Wedgewood blue. —Pale greenish-blue. 

Cambridge blue. —Pale azure blue. 

Obsolete. —(Lat. obsolesco, go out of use, decay.) Becoming atrophied 
or almost invisible ; fading away or obscured when applied to 
coloured markings. 

Ocellus. —A simple eye as contrasted with the compound eye. All 
dragonflies possess three simple eyes usually arranged in a triangle 
on the vertex in front of and between the eyes. 
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ODONATA (Paraneuroptera). 


INTRODUCTION. 

The Odonata comprise the Dragonflies of popular entom¬ 
ology. Although less known than butterflies or moths, 
they form a conspicuous feature of the average Indian land¬ 
scape and are common to all parts, even the most arid areas. 
The beauty and elegance of their flight, their gay colours, 
and their countless numbers, especially during the post¬ 
monsoon months when the flighting season is in progress, 
force their presence on the tardiest observer. 

There are few insects with which they can be confused, 
but very occasionally specimens of ant-lions and may-flies 
are received which have been sent under the mistaken im¬ 
pression that they are dragonflies. From these insects 
dragonflies may be readily distinguished by having only 
minute and almost invisible antennae, these organs being 
conspicuous objects in the other groups just mentioned. 

Dragonflies are popularly supposed to sting, but in reality 
they are perfectly harmless insects, and the forceps which 
adorn the end of the abdomen are merely accessory sexual 
appendages; beyond their great powers of flight they have 
no defensive appliances. 

Economically they are of great importance in destroying 
noxious flies and mosquitoes, as well as the smaller moths 
which are regarded as pests. Life in the tropics would soon 
become unbearable were it not for the beneficent work of vast 
numbers of dragonflies acting as scavengers of the atmosphere. 
Some species which take to the wing only after dark or at 
dusk live entirely on mosquitoes. 

They have but few enemies if we except themselves, as they 
are much given to cannibalism, both in the larval and 
imaginal stages. Certain species, such as Orthetrum sabina , 
live almost exclusively upon their own kind, haunting the 
margins of tanks and lakes, where they make a rich living 
off the smaller fry. Among their enemies must be reckoned 
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birds, lizards, fishes, frogs, and spiders. Birds take a heavy 
toll of these insects during their emergence, when their weak 
flight makes them fall an easy prey to swallows, martins, 
minas, and king-crows. I have at times watched numbers 
of newly emerged dragonflies rising from their watery element, 
and not a single one appeared to escape from the swallows 
and martins skimming overhead. Lizards not uncommonly 
attack those species which are given to alighting on the ground. 
Fishes and frogs feed on them both during the larval and 
early imaginal stages. Tillyard mentions the finding of as 
many as thirty-five undigested heads of dragonflies in the 
stomach of a single trout. I have frequently observed fish 
rising for dragonflies as the latter skimmed the surface of the 
water, and have also noted frogs acting in the same way. 
A rare specimen which I had knocked into the water was 
snapped up in this way before I could retrieve it. 

Spiders and mantids play but a small part in this respect, 
and it is extremely rare to find a dragonfly caught up in a 
spider’s web. Lastly, Tillyard mentions that large numbers 
of the smaller species are caught by the Giant Sundew of 
Australia ( Drosera binata), while I have occasionally noted 
the same circumstance in the case of Ischnura delicata and 
the common Indian Sundew, Drosera peltata. 

A few parasites are known to attack dragonflies, either 
as larvae or as the imago. Several species of small Hymen- 
optera (Tetragrammid^ and Myrmaridje) deposit their 
eggs in those of dragonflies. A small nematode is not un¬ 
commonly found in the gut of the imago during the process 
of cleaning specimens, whilst gregarines sometimes occupy 
the same situation in the larvse. 

Few examples of symbiosis are known in regard to these 
insects. A small red mite (a Hydrachnid) is commonly found 
clinging to the wings, legs, and thorax of certain species, 
more particularly Ceriagrion coromandelianum of the Indian 
fauna, and species of Sympetrum of temperate climates ; 
these attach themselves to the insects at the time of emergence 
as a means of dispersal to other localities ; it is unknown why 
certain species only are thus employed as living aeroplanes, 
but the fact remains. Another form of symbiosis is met with 
in certain larvae which become coated with dense masses 
of algae, which serve to disguise them effectually from their 
enemies and prey alike. 

Like many other insects, dragonflies are much given to 
migratory flights, though the habit appears to be confined 
to but a few species. Among Indian forms must be mentioned 
Pseudagrion decorum and P. microcephalum, Pantala flavescens, 
Anax parthenope, Hemianax ephippiger , Aciagrion occi¬ 
dentals, and Onychargia atrocyana. The larger species depend 
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on their own powers of flight for these journeys, but the smaller 
and weaker species rely entirely on upper air-currents. 
Migratory flight is usually in a direction from east to west, 
but during October and November vast numbers of the smaller 
species may be seen flighting northwards up the West Coast, 
their emergence appearing to coincide with the draining 
of paddy-lands prior to the harvest. 

The dragonfly collector will soon find that the greater 
part, at least, of his collecting has to be carried on in the 
neighbourhood of water. As an order, these insects cling 
with remarkable tenacity to their watery birth-places, and 
although on emergence they wander afar, they return to their 
former homes for purposes of breeding ; males, indeed, rarely 
depart from such places, but await the return of the females 
over ponds and streams. It is this circumstance which accounts 
for the fact that the number of males taken by the collector 
vastly exceeds the number of females. In a few rare cases 
where mating takes place in the forest or away from water, 
this order of preponderance is, of course, reversed ; such 
a case is that of Anaciceschna martini. 

Some species form isolated colonies which may be found 
inhabiting the same localities over a space of many decades. 
This applies equally well to species which breed in rivers, 
lakes, or marshes, but more particularly to riverine species, 
as tanks, lakes, and marshes are apt to dry up in times of 
drought, the fauna therein perishing en masse. Old colonies 
thus die out, and an entirely new group of species may be 
found replacing them in succeeding years. Rivers which dry 
up during a portion of the year are rarely of much use from 
a dragonfly collector’s point of view, as the species, especially 
the rarer forms, fail to get established there. 

As dragonflies breed in water, it happens that the number 
of species found bears a direct ratio to the rainfall or water- 
supplies of any particular district. So far as India is concerned, 
the Western Ghats, the southern slopes of the Himalayas, 
and the wet tracts of Burma and Ceylon are by far the 
richest in species. The drier zones are not entirely barren, 
and in a few cases have their own distinctive fauna. 

In spite of their great powers of flight, dragonflies are 
peculiarly local, and this applies to all the rarer and more 
uncommon forms in particular, some of which will be found 
confined to a very short stretch of river or a small patch 
of marshy lands in the forest. Thus Chloroneura apicalis 
has been found only on a short stretch of the Cauvery River 
at Fraserpet, Coorg, barely half a mile in extent. The same 
applies to Platysticta deccanensis, a species similarly confined 
to a small stream in the Cochin forests, or again to Morton- 
agrion varralli, confined to a few acres about the Vihar Lake 
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near Bombay, and many other instances can be cited. Pro¬ 
longed search for these species in many other localities has 
been quite fruitless. 

In addition to their local distribution, dragonflies are very 
seasonal, this again applying especially to the more uncommon 
forms, which are usually single-brooded and appear for but 
a short space of a few weeks. So far as India is concerned, 
the best months for collecting are May and June and September 
to the first half of November, that is, during the months 
which precede and follow the south-west monsoon. Common 
species are not only widely distributed, but occur nearly 
the whole year round. Quite a number of species are strictly 
confined to certain altitudes, a zone lying between 2,000 and 
3,500 feet yielding the richest fauna. The hot plains appear 
to be inimical to these, and to act as a barrier to their spread , 
thus isolated mountain groups have developed a peculiar 
fauna of their own, resembling islands in this respect. 

The Indian Odonate fauna has borrowed largely from 
Malaysia and, to a less extent, from the Palsearctic, but it 
is rich in entogenic groups, the origin of some of which is 
decidedly obscure. The chain of the Western Ghats has 
a rich fauna, many forms of which are entirely restricted 
to it. Ceylon is equally rich in this respect, but shows some 
affinities to the fauna of Southern India. In the north¬ 
eastern provinces—Bengal, Assam, and Bihar—the Malaysian 
affinities become pronounced, and increase further towards 
Lower Burma, which is purely Malaysian. A few Ethiopian 
and Australian forms have made their way to India ; examples 
of such are Zygonyx torrida isis from the former and Iiemi- 
cordulia asiatica from the latter. 

Methods of Collecting and Preservation. 

Breeding from Larvce .—From the collector’s point of view 
this is not very satisfactory, as a dragonfly after emergence 
takes several days to develop its full colours and become 
fully chitinized, that is, hardened. Thus a newly fledged 
insect will not only be poor in colouring, but will also shrivel 
up after death and make an unsightly specimen. Even 
keeping for a few days with artificial feeding does not improve 
them much in this respect. There are, however, some species 
which are only to be obtained in this manner—probably 
far more than we are aware of, as larvae of many species are 
frequently dredged up, the imagines of which have never 
been seen in that particular neighbourhood. Other species 
depart into the heart of the jungle directly after emergence, 
and are never seen from that time onwards ; this applies 
particularly to the females and to the Gomphines. 
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The aquatic life of larvae varies greatly in length, that 
of the genus Lestes being probably the shortest—about three 
months in all. The larger species take from one to three 
years to reach maturity, a time long enough to tax the patience 
of the most patient collector. It is best to keep only those 
larvae which are nearly or fully grown. Riverine larvae are the 
most difficult to rear, as they need running water in which 
to develop. Mention has already been made of their canniba¬ 
listic propensities, so that it is very necessary to keep them 
apart, or the numbers will be found to diminish with alarming 
rapidity. For the most part they feed on their own kind, 
but tadpoles, small fishes, and the larvae of may-flies or caddis- 
flies form a suitable diet. 

As regards the Imagines, they must be netted in the same way 
as butterflies, and no special remarks need be made on this 
method. It is, however, to be noted that the eyesight of a 
dragonfly is remarkably acute, so that a stroke made head-on 
will very frequently miss its object, whereas a quick following 
stroke will usually secure the insect. When settled, it is best 
to strike from below, as their sight is less acute from that angle. 

For the guidance of the collector the following habitats 
may be specially mentioned:— 

Rocky beds of mountain streams, especially those winding 
through heavy jungle, since these afford the only open spaces 
in which they can sun themselves. Here some species will 
be found patrolling up and down on a very limited beat; 
others work over a greater distance. Some species will be 
found resting on rocks in mid-stream, or perched on herbage 
beside the stream. Others, particularly the small Proto- 
stictas and Platystictas, will be found lurking in dark 
hollows amongst boulders in the bed or sides of the streams ; 
from such situations it will be necessary to flush them out 
by gently inserting the net into their supposed hiding-places. 

Weedy banks of tanks, ponds or lakes, or in the shallows 
of drying streams. Here the smaller species are to be found, 
and, on account of their minute size and slow movements, 
they must be sought for carefully ; many species may be 
taken by sweeping the net amongst rank herbage in such 
situations. 

Hovering over tanks or roads. One will need a fund of 
patience to net such species, but sooner or later they may come 
within striking-distance. I have employed' dust-shot from 
a *22 Winchester rifle to bring down the larger species when 
flying at an altitude out of reach of the net, and very little 
damage has been done to specimens which could only have been 
secured in this way. 

In the dark undergrowth of jungles. Many of the smaller 
genera, such as Copera, Platycnemis, and Mortonagrion, are 
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only found in such habitats. With careful beating the}^ will 
be noticed making their way through bushes or dense herbage, 
and may be persuaded to come out into the open by shepherding 
them with the handle of the net. 

Nearly all these species possess what are known as recog¬ 
nition marks, i. e., a pale-coloured spot on the terminal 
segments of the abdomen, apparently intended as a guide 
for the opposite sex. These minute spots of light are seen 
moving stealthily about in the undergrowth, and are just 
as useful a guide to the collector. 

By careful beating, night-flying or crepuscular dragon¬ 
flies may also be put up in deep jungle, especially in the 
neighbourhood of streams or marshes adjoining forest. 

Lastly, many species prefer open country, and will be found 
resting on bare patches of ground in scrub country or jungle. 

Specimens may be killed in an ordinary cyanide bottle, 
or put alive into triangular paper packets or ordinary envelopes 
and killed later on when they have got rid of the contents 
of the gut. This latter is of importance for the preservation 
of specimens, more particularly of their colours. In tropical 
countries these insects are particularly prone to decompose 
and drop to bits, as well as to lose their colours, so that early 
steps should be taken to preserve them. If put alive into 
packets, these will be found to be full of excreta at the end 
of the day. After killing the insect, the abdomen should be 
split up from the thorax to the end along the ventral surface, 
and the gut removed with a pair of small tweezers. With 
a little practice this manoeuvre is easily accomplished in the 
larger species, but is a difficult procedure with the smallest, 
and may be neglected in these. After clearing out the gut, 
a pig’s bristle should be run through the body by inserting 
it through the underside of the thorax between the second 
pair of legs, at which point it is cut cleanly off so as not to 
show. This strengthens the dried insect and prevents it 
breaking to pieces later, especially when relaxing. The 
smaller species especially must be bristled, as this not only 
strengthens them, but clears the abdomen of its contents 
and helps to preserve them. (Pig’s bristles may be had from 
the Cawnpore tanneries in India.) After cleaning and 
bristling, rapid drying is of great service for preserving the 
natural colours, and for this purpose a drying-tin for cigars 
or cheroots is very useful and effective. 

Specimens may now be mounted in store-boxes or cabinets, 
after having been set out and dried on appropriate setting- 
boards, after the manner of setting butterflies. Dragonflies 
may, however, be kept permanently in paper packets, a method 
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which is convenient for examination, as, unlike butterflies, 
they stand much handling without damage. For this purpose 
specimens may be placed in triangular paper packets and these 
put in envelopes, three or more in each, according to the size 
of the insect, the name, date, locality, name of collector, and 
altitude, or any other data, being typed on the front of the 
envelope. These envelopes are stored in long tins made to 
accommodate 25, 50 or more, card-index fashion, so that 
any particular specimen may be found at a moment’s notice. 
This method is particularly useful for a collector subjected 
to frequent transfers, as thousands of specimens may be 
confined in a small space, and suffer no damage during the 
frequent transits. The smaller tin boxes are nested into 
a large tin-lined trunk in which some preservative such as 
camphor or naphthaline is placed at the bottom. A catalogue 
of the collection is kept on the card-index system ; any other 
data may be entered on the cards. 

Classification. 

The Odonata fall naturally into two large suborders :— 

A. The Zygoptera. —Dragonflies in which the eyes are well 

separated, and in which the fore- and hind-wings are 
approximately of the same shape and breadth. 

B. The Anisoptera. —Dragonflies in which the eyes are 

usually confluent across the middle line or at the most 
very slightly separated, and in which the fore- and 
hind-wings are of variable shape and the hind usually 
considerably broader at the base than the fore. 

To these some authors have added a third suborder, the 
Anisozygoptera, known from only a single species and a 
larva, of which latter the imago has not yet been discovered. 
Since, however, the characters of the only known species 
conform closely to the Zygoptera, it seems more convenient 
to include it in this suborder; it is to be regarded as a link 
connecting the two suborders. 

Several different schemes of classification have been 
adopted by specialists in this order, most recognizing five 
families. The suborder Zygoptera comprises only two of 
these families—the Cgenagriid^e, dealt with in this volume, 
and the Agriid^e. 

So far as the Indian fauna is concerned, the Cgsnagriidjs 
are further subdivided into seven subfamilies and the 
Agriid,e into five. Of the latter, two, viz., Philo ganging 
and Caliphinje, contain species which it has been found 
impossible to fit into other subfamilies on account of the 
obscurity of their relationships with other genera. 



INTRODUCTION. 


s 


Morphologically the Dragonflies show some relationship 
to the Stone-flies (Perlaria), and to the May-flies (Plecto- 
ptera), but the relationship is more apparent than real, 
since when we come to study their life-history we find that 
they occupy a very isolated position. 

In their life-history there are three stages—the egg, the 



Fig. 1. Larvae of : o. Agriin© {Neurobasis chinensis ); b. Coenagriine 

(Copera marginipes). 


larva, and the imago or perfect insect. Unlike the Butter¬ 
flies, they have no pupal or resting stage, but the change from 
larval to imaginal life is direct, although with just as great 
a change in the structure at metamorphosis. They differ 
also from the Butterflies by being amphibiotic, that "is, part 
of their life, the larval stage, is passed in a watery environment 
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in which they breathe by means of tracheal gills; the second 
and shorter part is aerial, breathing then being carried on by 
means of thoracic and abdominal spiracles. 

(1) The Egg. —This is round or fusiform, and pale yellow 
in colour. In the Zygoptera the eggs are invariably 
deposited in the tissues of plants or in floating debris by means 
of a robust ovipositor ; usually submerged or partially sub¬ 
merged objects are chosen, but quite a number of species 



Fig. 1.—Larva? of :—c. Epallaginine (Jndophcea fraseri); d. Libellaginine 

(Libellago lineata indica). 

oviposit in the tissues of plants, reeds, or stems of alders, etc., 
overhanging water, and sometimes at a height of several 
feet from the water’s surface. In the Anisoptera the eggs 
are usually dropped straight into the water : a mass of eggs 
is exuded and stroked off by the insect rapidly skimming 
the water’s surface, dipping its abdomen at intervals as each 
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batch of eggs becomes ready for casting off. There are, 
however, exceptions, for we find some which oviposit in a 
similar manner to the Zygoptera, whilst others deposit their 
eggs in the soil of gulleys, from which they are washed down 
later on by a spate of rain; a third, and more archaic, group 
deposit a mass of eggs on foliage overhanging the water, from 
whence the larvae drop as soon as they hatch out. 

(2) The Larva .—The egg hatches out as a tiny larvule 
enclosed in a thin membranous envelope which is to protect 
it until it finds its watery environment, at least in the case 
of those which hatch out of water. This envelope is soon 
cast off, and the free-swimming larva or nymph makes its 
appearance. The larvae are of varied form, and are described 
below in more detail under their various genera or species, 
but they all agree in possessing a highly specialized labium. 
This organ lies flush beneath the head and thorax, and 



A, antennae; Ac, anteclypeus; C, clypeus; E, eye; F, frons r 
Lb, labrum ; I/m, labium ; M, bases of mandibles ; O, occiput 
Oc, ocelli; Pc, postclypeus ; Ps, postocular spots (these latter not 
always present). 


possesses, between the mentum and submentum, a hinge at 
which it is folded in two ; it can be extended at will by opening 
out. It is known as the mask, and is employed in seizing 
its prey by means of the powerful hooks and jaws situated 
at its apex. The mask is variable in shape, and bears im¬ 
portantly on the question of classification. In the Zygoptera 
the larvae are usually elongate, cylindrical, and possess lamellar 
caudal gills to the number of two or three. In some genera 
(of Zygoptera only) they possess also pairs of so-called 
abdominal gills, which are, however, employed solely for the 
purpose of anchoring themselves to the surface of rocks or 
stones in swiftly flowing torrential streams. 
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(3) The Imago .—The perfect insect is made up of a head, 
a prothorax, thorax, and abdomen, the thorax carrying a pair 
of membranous wings and three pairs of legs, the abdomen 
composed of ten segments, and carrying the genitalia of the 
male on the 2nd, 9th, and 10th segments, and appendages 
for seizing the female on the anal end of the 10th. 

The Head .—This is composed mainly of two large compound 
eyes which are either fused broadly across the middle line, 
as in most Anisoptera, or merely meet at a point as in the 
more primitive Anisoptera, or are slightly or widely separated 
as in the Zygoptera. In addition to the compound eyes, 
there are three tiny ocelli situated between and in front of the 
former, or grouped round a small eminence known as the 
vesicle ; the antenna* are very short and inconspicuous, 
filiform, composed of four to seven segments ; the mouth- 
parts formed for biting, the mandibles with strong incisor 
and molar teeth, the maxillae with simple unjointed palp 



Fig. 3.—Prothorax and thorax of a Zygopterous dragonfly. 

Pt, prothorax ; Pa, anterior lobe of prothorax ; Pm, middle lobe of 
prothorax ; Pp, posterior lobe of prothorax ; Mtr, mesothoracic 
triangle; Me, mid-dorsal carinal suture or ridge ; Ans, ante- 
humeral coloured stripe ; Hs, humeral suture ; Al, ante-alar sinus ; 
As, antero-lateral suture ; Ps, postero-lateral suture ; W, wing- 
bases ; Ms, mesepimeron ; Mt, metepimeron ; Cx, coxse ; tr, tro¬ 
chanter ; /, femur. 


and robustly toothed internal lobe ; the labium short and 
very broad, made up of a median and two lateral lobes, the 
former cleft in the Zygoptera and more archaic types, the 
latter smaller than the median lobe in the Zygoptera, larger 
in the Anisoptera and higher types, and made up of two 
segments, a basal and a large movable hook. 

The Thorax .—Composed of a small prothorax which forms 
a neck, and a larger mass formed from the fused meso- and 
metathorax—the synthorax. By means of the prothorax the 
insect is able to move its head freely in all directions, mainly 
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by the aid of its legs, which are used to push the head into 
various positions. The prothorax consists of an anterior lobe, 
collar-like and narrow, a middle lobe, tumid, and forming the 
greater part of the structure, and lastly, a posterior lobe, 
important for the purposes of classification, as its shape 
differs not only in the genera, but also in the species of in¬ 
dividual genera ; this latter lobe is often armed with hooks 
or spines on its hinder border in the female, more rarely in the 
male also. The synthorax is very oblique, so that the anterior 
surface comes to be the dorsum, carrying back the wings 
and thrusting the legs forward beneath the head. 

The legs are not used for walking, but are formed for clinging 
and for catching prey. For this latter purpose the legs are 



Fig. 4.—Leg of a Zygopterous dragonfly. 

Cx, coxa ; th, trochanter ; f, femur ; tb, tibia ; 
tr, tarsus ; Cl, claw. 

bunched together to form an open basket, the interstices 
of which are closed in by long spines situated on the femora 
and tibiae. Coxae short and robust; trochanters slender, 
formed of two segments ; tibiae in some genera keeled, in 
others much dilated ; tarsi made up of three segments, the 
terminal one ending in a pair of claws, which usually bear 
a minute spine near the end. 

The wings during rest are held vertically over the thorax 
and abdomen as in the Zygoptera, or opened widely and 
horizontally as in Philoganga and the Anisoptera. In some 
genera, such as Lestes, the wings are held half open during 
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Fig. 5.—A. Fore- and hind-wings of an Anisopterous dragonfly. 
B. Fore- or hind-wing of a Zygopterous dragonfly of the family 
Agriidaa. C. The same of the family Coenagriidae. 

For explanation of the lettering, see pp. 14, 15 and Notation Table; 
Pt, pterotigma. (In fig. B only the main and intercalated nervures 
have been shown, the short transverse nervure being omitted for 
the sake of clarity.) 
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rest. The membrane is hyaline or partly opaque, coloured 
or uncoloured, without hairs or scales, but has numerous 
fine spines on the under surface of the supporting ribs or 
nervures of the wings. 

The venation is highly specialized. Seveial systems of 
notation are in vogue—the old Selysian system, which is more 
a nomenclature than a notation ; the Comstock-Needham, 
which has largely superseded the former, and is still employed 
by several specialists in the order; lastly, the revised and more 
modern Tillyard notation, which seeks to interpret the homo¬ 
logies of the veins and bring their notation into line with 
that of other orders of insects. This latter is employed in 
these volumes; but, to avoid confusion, is compared in 
tabular form with the other two systems. 

The classification of dragonflies has been largely built 
up on the variations of structure of the wings, and it is thus 
necessary to recognize certain parts and nervures (veins or 
ribs) in these organs. The important parts of the wings are :— 

The Costa ( C ).—Anterior border of wing from base to apex. 

The Node ( N ).—An artificial joint in the costa situated 
variably at or proximal to its middle. 

The Pterostigma. —A thickened, chitinized, variably shaped 
cell situated on the costal margin near the apices of the wings. 
It may be absent in one or other wing, or in one of the sexes, 
or may differ in shape in fore- and hind-wings in the male, 
and lastly, may be braced, or not, at its proximal end. 

The Base .—The side nearest the body of the insect. The 
wings are an elongated triangle, the third side being known 
as the hind or posterior margin. 

Spaces. —Certain areas of the wing near the base have 
received names, and are noted in the diagram (fig. 5) ; these 
are important for classification. 

Nervures. —These are the ribs or scaffolding on which the 
membrane is built up, and comprise the costa, subcosta, 
a many-branched radius, median, cubital, and anal nervures. 

Discoidal Cell (Dc). —Near the base of each wing will be 
found a triangular or quadrilateral cell which acts as a key¬ 
stone from which other nervures appear to radiate. This cell 
is triangular in the Anisoptera, and made up of two cells 
known as the trigone or triangle and the hypertrigone or hyper- 
triangle , but is a single quadrilateral cell in the Zygoptera, 
where it is known as the quadrilateral. It is here called the 
discoidal cell, as it functions similarly to that space found in 
the wings of Lepidoptera. 

Subnode (Sn).~ The oblique nervure descending from the 
node. 

Antenodal Nervures {An) (antecubital nervures) and Postnodal 
Nervures ( Pn ) (postcubital nervures).—These are the nervures 
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lying respectively between the costa and subcosta, and costa 
and radius on the proximal and distal sides of the node. 

Median Space (Ms). —Sometimes called the basal space. It 
lies proximal to the arc, between it and the base of wing, and 
may be traversed by nervures or entire, a distinction of 
generic value in the Zygoptera. 

Submedian or Cubital Space ( Cs ).—Lies beneath and parallel 
to the median space between the base of wing and discoidal 
cell. 

Anal Bridge ( Ab ). —A short nervure running parallel to the 
hinder border of the wing and passing below the discoidal 
cell, variable in the genera of the Zygoptera, complete or 
incomplete, usually arising from the hinder border of the wing 
at, or proximal to, the level of the nervure Ac, and extending 
out to the medio-anal link or under side of discoidal cell. 

Anal Crossing (Ac). —A short nervure situated at the base 
of the wing extending from Cuii+IA to the anal bridge 
or hinder border of the wing. Where the neuration is at all 
dense, this nervure will be indistinguishable from the general 
neuration. 

Notation Table. 



Tillyard’s. 

Comstock- 

Needham’s. 

Selysian. 

Costa 

C 

C 

Costal nervure. 

Subcosta 

Sc 

Sc 

Subcostal nervure. 

Radius median 

R+M 

R+M 

Median nervure. 

Radius 

Ri 

Ri 

Median nervure. 

Arculus vein 

Rs+M 

M 

Arc. 

Radial sector 

Rs 

Mi-iii 

Superior sector of arc. 


f Rii 

Mi 

Principal sector. 

Branches and inter- 

\ IRii 

Mia 

Postnodal sector. 

calated branches 

Riii 

MU 

Nodal sector. 

of radius. 

| IRiii 

Rs(Ms) 

Subnodal sector. 


1, Riv+v 

Miii 

Median sector. 

Anterior median 

MA 

Miv 

Inferior sector of arc. 

Posterior median 

(Absent in the Odonata.) 

First cubitus 

Cui (Absent in the Odonata.) 

Second cubitus 

Cuii 

Cui 

Superior sector of tri¬ 
angle. 

First anal 

IA 

Cuii 

Inferior sector of tri¬ 
angle. 

Cubito-anal 

Cuii+IA 

Cu 

Submedian nervure. 

Second anal 

A' 

A 

Postcostal nervure. 


The Abdomen. —In the majority of the Zygoptera the 
abdomen is elongate and cylindrical, and varies far less than 
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it does in the other suborder, where it may be similar, or 
short and broad, flattened or tumid in parts, constricted or 
fusiform, etc. It consists invariably of ten segments, the 
anal appendages being attached to the last. 

Genitalia. —Male: situated on the ventral surface of 
segment 2 and comprising the lamina, a hood-like structure 
closing in the genital sac nearest the thorax ; the hamules, 
or hooks used for copulating with the female, an anterior 
and posterior pair being usually present, infinite in shape 
and variety ; the penis, an intricate organ varying greatly 
in the families, genera, and even in the species of individual 
genera, in the Zygoptera usually taking the form of a 
chitinized stem with a membranous apex which is bent 
strongly or folded back over the stem and furnished, or not, 
with long and curling branches ; the lobe, a small flask-shaped 
receptacle at the apical border of the 2nd segment, in which 
the apex of the penis is tucked away when not in use, and which 
is also employed as a receptacle for the sperm. 

The primitive penis is absent, but there is a gonopore at 
the junction of the 9th and 10th segments, from which the 
spermatozoa are at first passed into the lobe on segment 2 
by the insect curling its abdomen underneath until the two 
segments are in juxtaposition. Copulation then takes place 
with the female by means of the functional penis. 

Female : the organs consist, in all the Zygoptera and 
some of the Anisoptera, of a robust ovipositor on the under 
side of segment 9, enclosed by a pair of vulvar scales or plates 
furnished with styles which are probably tactile organs. 

Anal Appendages. —The Anisoptera possess a pair of 
superior and a single inferior anal appendage, but the Zygo¬ 
ptera have in the male sex both paired superior and inferior 
appendages. These organs are employed in seizing the female 
by the head or pro thorax prior to copulation, and are of 
infinitely varied design, length, and shape, furnishing a fas¬ 
cinating study in themselves to students of the order ; whilst 
often of generic value, they are more useful as a specific 
character. 



Suborder ZYGOPTERA. 


Head transversely elongate; eyes more or less widely 
separated, usually more so than in the genus Gomphus ; 
vesicle usually absent, ocelli lying free in middle of vertex ; 
labium with middle and lateral lobes approximately equal, 
the mid-lobe deeply fissured ; wings usually identical in shape, 
the hind dilated occasionally at their middles, never at the 
base ; trigones represented by a four-sided irregular structure 
(hereafter called the discoidal cell), which may be squared, 
or obtusely or acutely pointed outwardly; pterostigma 
usually present, occasionally absent in one or all wings, 
variably shaped ; antenodal nervures numerous or reduced 
to the two primitive pairs ; wings usually held closed together 
when at rest; a pair of superior anal appendages at the end 
of 10th abdominal segment, and a pair of inferior anal appen¬ 
dages at the sides of anal orifice ; female with well developed 
ovipositor somewhat similar to that of Gynacantha. 

Larvae variably shaped, possessing caudal gills, two to 
three in number, which show a great variety in shape and 
size, spine-like, vesiculated or paddle-shaped ; breeding in 
still or running water, more often in the latter. 

The Zygoptera are divided up into two large families 
distinguished by the number of antenodal nervures, as 
follows :— 

1. Only two antenodal nervures : discoidal cell usually 

entire ; arc midway between base of wing and node, 

or nearer node than base ; usually small insects Coenagriidae. 

2. More than two antenodal nervures, never less than 

five ; discoidal cell usually traversed, but sometimes 
entire ; arc nearer base of wing than node ; larger 
insects Agriidse. 

C 
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Family CCENAGRIID^S. 

Dragonflies of small or medium size, with characters of the 
suborder Zvgoptera, of which they form by far the largest 
division. 

Wings very narrow and of equal size and shape, the base 
of hind not more dilated than the fore, all four markedly 
petiolate; venation very simple, especially at base of wings, 
only two antenodal nervures, discoidal cell entire, elongate, 
squared or acutely pointed distally, often differing slightly 
in shape in the fore- and hind-wings, arc situated about mid¬ 
way between base of wing and node or nearer node than base. 
Abdomen long and attenuated. 

Larvae elongate, cylindrical, breathing by means of caudal 
gills, all active swimmers, living usually in weed. Breeding 
in still and running water. 

Distribution. —Cosmopolitan. The Indian fauna is a very 
rich one, and belongs to seven subfamilies, of which the 
Ccenagriinje form the greatest bulk. 


Key to the Subfamilies of the Coenagriidae. 


fThe nervure IA absent and Cnii markedly 
I reduced 

| The nervure IA present, Cuii of normal length 
[_ or reduced 


{ No intercalated sectors at apical end of wing 
A variable number of intercalated sectors 
at apical end of wing. 

C Cells of wings mostly four-sided ; discoidal 
cell with costal side about one-fifth shorter 
than lower side and with outer angle 
subacute 

Cells of wings mostly four-sided ; discoidal 
cell with costal side of the same length 
as lower and with outer end of cell squared. 
Cells of wings mostly five-sided ; discoidal 
cell with costal side much shorter than 
lower, and with outer end acutely pointed. 

''"j Riv-\-v and IRiii taking origin closer to node 
than arc ; oblique vein absent; distal end 
of discoidal cell subacute or blunt. 

Riv-\-v and IRiii taking origin closer to arc 
than node; an oblique vein present 
between Riii and IRiii about .half-way 
between node and pterostigma; distal 
end of discoidal cell very acute. 


3. <- 


Platvstictixje, p. 99. 

2 . 

3. 


4. 


[p. 150. 

PlA TYCXEMIX&, 

[p. 209. 

PrOTOXEURIXjE, 


CacxAGRiix.E, p. 272. 

[p. 88. 

Meg a pod a a riixac , 


5. 
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5. 


f Cuii at its origin from discoidal cell strongly 
j arched towards the costa; moderately 

large species . 

Cuii at its origin only slightly arched towards 
the costa ; rather small species 


Si'xlestix.e, p. 19. 
Lestixje, p. 27. 


Subfamily SYNLESTIN^E Tfflyard (19X7). 

Synlestince Tillyard, Biology of Dragonflies, p. 177 (1917); Laid., 
Rec. Ind. Mus. vol. xix, p. 187 (1920); Fras., J. Bombay Nat. 
Hist. Soc. vol. xxxiii (1929). 

Dragonflies of medium size, considerably larger than the 
average Coenagrionid, usually with green metallic head and 
body ; resting with wings wide spread. Wings with a long 
petiole, hyaline or barred with blackish-brown, discoidal cell 
elongate, narrow, acutely angulated distally; sectors of arc 
arising just a little above middle of arc ; Riii arising from Rii 
far distal to node ; Riv-\-v arising from Rs at or a little proximal 
to the subnode ; Cuii arched strongly costalwards at its 
origin ; Riv-\~v and I Riii, except in the genus Megalestes, 
arising closer to node than to arc and closely convergent at 
their distal ends ; an oblique vein present or absent between 
Riii and I Riii at about midway between node and pterostigma; 
pterostigma variable, usually elongate; intercalated sectors 
at apical end of wings usually present; anal bridge ( ab) 
very short, but well developed in the Indian genera ; anal 
field small. Abdomen very long and slim. Superior anal 
appendages of male forcipate, spined outwardly. 

Larva. —Long and slender ; pedicel of antennse much elon¬ 
gated ; caudal gills lamellate, lanceolate, oar-shaped; mask 
long, median lobe deeply and narrowly cleft, lateral lobes with¬ 
out setae, with short robust movable hook, two apical robust 
teeth, and the biting border minutely dentate. Legs long 
and spider-like. Gizzard with a few robust teeth on each fold. 
Breeding in streams in montane or submontane areas. 

Distribution .—Only two genera known from within Indian 
limits, viz., Megalestes Selys and Orolestes MacLach. This 
subfamily is represented in Australasia by Synlestes, in Africa 
by Chlorolestes, in Asia by the two Indian genera mentioned 
above. 

Key to the Genera of the Synlestinse. 


(Wings stalked to the level of the middle 
j of discoidal cell; Riv-\-v and I Riii 
. J arising nearer to the node than arc. 
j Wings stalked only to the level of oc or 
| a little proximal to it; Riv+IRiii 
(_ arising nearer to the arc than node 


2 . 


c 2 


3. 
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Nervures at apox of wings curved strongly 
downwards towards posterior border of 
wing; wings of male usually barred 
black ; African species only 

Nervures at apex of wings not curved 
strongly downwards towards posterior 
border of wing ; wings of male hyaline ; 
Australian species 

Body non-metallic ; wings stalked to the 
level of ac ; wings of male usually 
partly coloured ; S. Asiatic species only. 

Body metallic green; wings stalked to 
slightly proximal to the level of ac ; 
wings never coloured ; S. Asiatic species 
only 


Chlorolestes Solys. 


Synlestes Selys. 

[p. 25. 

Orolestes MacLach., 


[p. 20. 

Megalestes Selys, 


Genus MEGALESTES Selys (1852). (Fig. 6.) 

Megalestes Selys, Bull. Acad. Belg. (2) vol. xiii, p. 293 (1862) ; 
Kirby, Cat. Odon. p. 159 (1890); Munz, Mem. Amer. Ent. Soc. 
no. 3, p. 48 (1919); Laid., Ree. Ind. Mus. vol. xix, pp. 18G, 187 
(1920); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiii, pp. 835, 
836 (1929). 

Comparatively large Ccenagriids with vivid metallic-green 
body, marked with pale yellow, and abdomen of great length. 
Wings long and narrow; pterostigma elongate, nearly three 



Fig. 6.—Wings of Megalestes major Selys, male. 

times as long as broad, broader at middle than at either end, 
braced; postnodal nervures numerous ; arc situated at the 
distal antenodal nervure; postcostal nervure [ac) arising 
much nearer the distal antenodal nervure, and petiolation 
of wings ceasing some distance before its junction with the 
-enal bridge (ab), this point slightly distal to the level of the 
mid-point between the two antenodals in the fore-wing, and 
well distal to that point in the hind ; discoidal cells very 
acutely pointed distally, the costal side not quite double the 
length of the basal in the fore-wing, and slightly more than 
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double iii the hind ; IRiii and Riv-\-v arising much closer 
to arc than node, and running parallel to each other for some 
distance ; oblique vein usually present between Riii and 
IRiii ; Riii arising from Rii much nearer node than ptero- 
.stigma ; 3 or 4 intercalated sectors at the apical ends of wings. 

Abdomen very long and slender, much longer than the wings : 
legs moderately long, hind femora extending to hinder end 
of thorax and armed with 10 to 12 robust spines ; tibiae with 
longer, finer spines ; tarsal claw-hooks robust, situated at end 
of claws. Anal superior appendages forcipate; inferior 
rounded. Female with robust ovipositor, abdomen con¬ 
siderably shorter and stouter than in male. 

Distribution. —N.E. India, Nepal, Sikkim, Burma, Indo- 
China, and S. China. 

Genotype, M major Selys. 

Key to the Species of Megalestes. 

Thorax black beneath; inferior anal appendages 

with two long spines . inna Fras., p. 23. 

Thorax pale yellow beneath or pruinosed white ; 
inferior anal appendages with only a single 
spine . major Selys, p. 21. 

1. Megalestes major Selys. (Figs. 6 & 7.) 

Megalestes major Selys, Bull. Acad. Belg. (2) vol. xiii, p. 293 (1862); 
Kirby, Cat. Odon. p. 159 (1890); Needham, Proc. U.S. Nat. Mus. 
vol. xxvi, pi. li, fig. 7 (1903); Laid., Rec. Ind. Mus. vol. xix, 
pp. 148, 185-7 (1920) ; Fras., J. Bombay Nat. Hist. Soc. 
vol. xxxiii, pp. 836, 837, fig. 1 (1929). 

Male. —Abdomen 48-54 mm. Hind-wing 33-3(3 mm. 

Head : labium yellow ; labrum brilliant metallic emerald- 
green ; bases of mandibles bright citron-yellow ; anteclypeus 
black ; postclypeus, frons, and vertex glossy metallic emerald- 
green, with a royal blue reflex when viewed from certain angles; 
occiput and whole area behind ocelli and eyes dull metallic 
green with a coppery reflex ; eyes dark brown ; antennae 
black. Prothorax dull metallic emerald-green, pruinosed white 
in adults at sides and mid-dorsum ; posterior lobe dull black, 
with a medial spot of yellow in tenerals. Thorax brilliant 
glossy metallic emerald-green on dorsum, antealar sinus, and 
laterally as far as the postero-lateral suture ; mid-dorsal 
suture and lateral suture finely black, as also a narrow stripe 
along the anterior border of metepimeron, posterior to which 
the rest of the metepimeron bright yellow ; the lower portion 
of mid-lateral suture also narrowly yellow, this colour broad¬ 
ening out below over trochanter ; beneath entirely light yellow, 
with the lower part of sides and whole of under surface, in 
adults, pruinosed white so as to obscure the ground-colour. 
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Legs bright yellow as seen from behind, dull black or enfumed 
when viewed from the front; spines and tarsi black. Wings 
hyaline, uncoloured or palely enfumed, especially at apices ; 
pterostigma variably yellow to brown in tenerals, black in 
adults, covering 2j to 3| cells, strongly braced; 16 to 21 
postnodal nervures in fore-wings, 13 to 16 in the hind , other 
items of venation as for genus. Abdomen dull metallic green 
on dorsum and sides, more brilliantly metallic on segments 
1 and 2 ; the sides of segments 1 and 2 and base of 3 pale 
yellow ; intersegmental joints narrowly black as well as 
beneath ; dorsum of segments 9 and 10 pruinosed white 
in adults. Anal appendages black ; superiors slightly longer 
than segment 10, forcipate, the apices meeting or even over- 




Fig. 7.—Anal appendages of Megalestes major Selys, male. 
a. Dorsal view. b. Left lateral view. 


lapping, broad at base where, on the inner side, is seen a short,, 
robust, quadrate process, after which the appendix is slightly 
tapered and strongly twisted on its long axis, so that the outer 
side comes to look rather upward ; a robust spine on the 
inner side at junction of apical and medial thirds ; inferior 
appendages rudimentary, rounded, and with a moderately 
robust short spine directed upwards and analwards. 

Female .—Abdomen 45-47 mm. Hind-wing 35-36 mm. 

Anal appendages moderately short, about three-fourths the 
length of segment 10 in Assam material, and about half the 
length of that segment in a specimen from Debra Dun, shortly 
conical, pointed, widely separated, black. Ovipositor dark 
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blackish-brown, with a spot of yellow variably present laterally, 
very robust, extending to end of abdomen. 

Distribution. — Assam, Bengal, Sikkim, Nepal, and the 
N. Punjab Hills up to an altitude of about 8,000 ft. The 
specimens reported by Martin from Tonkin are a distinct 
race, or even species, and not M major. Dehra Dun, 26. ix.; 
Shillong and Mawphlang, Assam, 10. x., Mangpu, Dar¬ 
jeeling District, 3,000 ft., 18. v., and 12. vii. ; Muktesar, 
Kumaon Hills, 7,000 ft., 9. v : Kakani, Nepal, 7,000 ft., 
18. vii. 

I found the larva, which has been described by Dr. Laidlaw 
(/. c.), in a sandy and gravelly stream at Ghum, near Darjeeling, 
8000 ft., in the month of May, the water then being icy 
cold at that elevation, but the larva, nevertheless, full-grown. 
Lower down the hill slopes, at about 6000 ft., in a scrub 
jungle and hillside marsh, I found tenerals emerging from 
small brooklets which formed a network throughout the marsh. 

Mr. T. Bainbrigge Fletcher has sent me the following 
notes on the occurrence of this species in Shillong:— 
“ Moderately common amongst bushes below Kenilworth, 
5000 ft., during the second half of August, 2 or 3 seen daily. 
Always solitary, although 2 or more may be seen in one 
locality, generally 100 yards up and down stream and about 
20 yards from the stream, never more, and on bushes. Slow 
unsustained flight, settling with wings half expanded. None 
seen in cop. Specimens seen right up to the 20th October.” 
Similar habits were observed by myself near Darjeeling, 
tenerals hiding up in dark jungle in company with Caliphcea 
confusa. 

2. Megalestes irma Fraser. (Fig. 8.) 

Megalestes irma Fras., J. Darjeeling Nat. Hist. Soc. pp. 32, 38 
(1926) ; id., J. Bombay Nat. Hist. Soc. vol. xxxii, pp. 837, 838 
(1929). 

Male. —Abdomen 60-65 mm. Hind-wing 36-37 mm. 

Head : labium yellow ; labrum glossy metallic emerald - 
green ; bases of mandibles bright yellow, the upper apical 
half glossy black : anteclypeus yellow, marked with two sub- 
medial blackish spots inclining to metallic ; postclypeus,frons, 
and vertex glossy metallic emerald-green, with a peacock- 
blue reflex in certain lights : rest of head dull metallic green ; 
eyes brown; antennae black. Prothorax dull black, with two 
large rounded bosses and the mid-dorsum dull metallic green, 
and the whole of the posterior lobe except the extreme base, 
which is black, bright yellow ; the lower part of the sides 
also yellow. Thorax brilliant emerald-green on dorsum and 
sides as far back as the hinder suture, the sutures finely black, 
a narrow medial stripe on each side of the mesepimeron 
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bright chrome-yellow, as also the whole of metepimeron 
except a narrow irregular stripe of metallic green along 1 s 
anterior border. Beneath black, pruinosed white. Legs 
wholly black except the trochanters and coxae of the anterior 
pair, which are yellow. Wings hyaline, uncoloured , ptero- 
stigma reddish-brown, strongly braced, covering 2 to 3 cells ; 
postnodal nervures to fore-wings 18-24, hind-wings 17-1° » 
ac and ab in the hind-wing meeting at hinder border of wing, 
petiolation ending, however, before ac in the fore-wings. 
Abdomen much longer than in M major and nearly twice 
the length of wings in some specimens, dull black, with a dull 
metallic green or coppery reflex ; segments 1 and 2 brighter 
glossier metallic green and rather broadly yellow on lower 
part of sides ; segments 9 and 10 pruinosed white on dorsum. 



Fig. 8.—Anal appendages of JSIegalcstes inna Fraser, male. 
a. Dorsal view. b. Left lateral view. 

Anal appendages black, differing markedly from those of 
M major ; superiors as long as segment 10, forcipate, strongly 
curved in to meet at apices, outer borders unspined ; no 
vestige of an inner medial spine as in M major ; base thickened 
and with an inner blunt but prominent tongue-like spine, 
somewhat similar to that seen in M major , but longer, curled 
inwards and downwards, and tipped with yellow inferiors 
differing still more, short, rounded, tumid masses with two 
strongly imbricated spines, one, short and robust, on the 
outer side, shaped like a rose-thorn ; the second, springing 
from the apex below, very long and curling strongly upwards, 
like the horn of a goat. 

Female .—Abdomen 51 mm. Hind-wing 37 mm. 

Similar to the male, but with shorter and more robust 
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abdomen. Yellow on abdomen more extensive, obscure 
basal rings on segments 3 to 6, and a ventro-lateral stripe 
on segments 8 and 9. Anal appendages shortly conical, black, 
pointed. Ovipositor robust, extending to end of abdomen, 
blackish-brown. 

Distribution. —Sikkim. Type , male and female, in the 
Darjeeling collection; paratype males in the Fraser collection, 
one of which goes to the British Museum. All specimens 
collected by Mr. Chas. M. Inglis at Gangtok, 5,000 to 6,000 ft., 
Sikkim, 29. v. 24, near the source of the Rani Khole River. 

Differs in many respects from M major, viz., by the black 
spot on bases of mandibles ; by the great length of abdomen ; 
by the greater number of postnodal nervures ; by the black 
legs and black under surface of thorax (which latter forms 
an easy method for identification); and lastly, by the entirely 
different character of the appendages, especially the inferiors, 
which bear two spines instead of only one. 


Genus OROLESTES MacLachlan (1895). 

Orolestes MacLach., Ann. Mag. Nat. Hist. (6) vol. xvi, p. 21 
(1895); Needham, Ent. News, vol. xxii, pp. 342-4, pi. xi, 
figs. 1-4 (1911); Munz, Mem. Amer. Ent. Soc. no. 3, p. 48 
(1919) ; Laid., Rec. Ind. Mus. vol. xix, pp. 146, 148, 186 (1920); 
Eras., J. Bombay Nat. Hist. Soc. vol. xxxiii, p. 838 (1929). 

Moderately large Coenagriids with wings partly coloured 
opaque black ; body metallic or non-metallic, and abdomen of 
great length. Wings long and narrow, partly opaque blackish- 
brown ; pterostigma elongate, more than four times as long 
as broad, dilated at the middle, braced ; postnodal nervures 
numerous ; arc situated at the level of distal antenodal 
nervure ; postcostal nervure (ac) situated much nearer the 
distal antenodal nervure, and petiolation ceasing at its level, 
that is, ac meets ab at the hinder margin of wing ; discoidal 
cell broad, markedly acute distally, its hinder border longer 
than costal and thrice as long as the base ; IRiii and Riv-\-v 
arising much closer to arc than to node, and running parallel 
to each other for some distance ; oblique vein usually present 
between Riii and IRiii ; Riii arising from Rii 8 cells after 
the node in fore-wings and 7 cells after in the hind ; only 
2 intercalated sectors at apical end of wings, between Riii 
and Riv-\-v. Abdomen slender, long, much longer than the 
wings; legs moderately long, hind femora extending to 
hinder end of thorax, spines of moderate length and similar 
to those of Megalestes ; anal appendages very long, forcipate, 
inferiors short, triangular, without spines. 

Distribution. —N.E. India, Darjeeling district; Malaysia, 
Indo-China, and Formosa. (Female unknown.) 

Genotype, O. selysi MacLach. 
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3. Orolestes selysi MacLachlan. (Fig. 9.) 

Orolestes selysi MacLach., Ann. Mag. Nat. Hist. (6) vol. xvi, 
pp. 21-3 (1895); Mart., Mission Pavia,- p. 18 (1911); Laid., 
Rec. Ind. Mas. vol. xix, pp. 148—50, 186 (1920); Fras., 
J. Bombay Nat. Hist. Soc. vol. xxxiii, pp. 838, 839, text-fig. 2 
(1929). 

Male .—Abdomen 57 mm. Hind-wing 36-39 mm. 

Head : labium yellow ; labrum olivaceous green, as also 
the bases of mandibles ; rest of head black except the back 
of occiput and eyes, which are yellowish ; eyes brown. Pro- 
thorax olivaceous green, clouded on the mid-dorsum; posterior 
lobe simple, rounded. Thorax bronzed green on the dorsum 
as far out as the hinder margin of humeral suture ; an ill- 



Fig. 9.—Wings of Orolestes selysi MacLach., male. 

defined stripe pale olivaceous on either side of mid-dorsal 
carina ; the sides pale olivaceous green or yellow, with a trace 
of the dark bronzed green on upper part of mid-lateral suture. 
Legs black, femora yellowish-brown on flexor surface. Wings 
hyaline at base and apex, blackish-brown between these two 
points with a steely blue reflex, this broad fascia with an 
oblique border proximallv and a straight, slightly irregular 
border distally, where it ends about one cell proximal to the 
pterostigma and is edged narrowly with a milky opalescent 
white border: the cell-middles in the dark area paler; 
reticulation black pterostigma dark brown between thick 
black nervures, 3-5 mm. in length.: 21-24 postnodal nervures 
in fore-wing, 19-20 in the hind. Abdomen bronzed green on 
dorsum of segments 1 and 2, bronzed black on the remainder, 
but segments 3 and 4 with a medial bluish area and ringed 
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with black at either end ; segments 1 and 2 broadly olivaceous 
green laterally, narrowly so on segments 3 to 5 and basal 
half of 6 ; margins of segments 7 to 9 minutely spined apically ; 
segment 10 slightly notched. Anal appendages black, the 
inferiors tipped with yellow ; superiors half as long again 
as segment 10, slender, regularly curved and forcipate, so that 
the apices meet or overlap ; outer border finely spined along 
apical half; a robust basal tooth on inner side and a dilatation 
which extends along inner border nearly to apex and ends 
in a broad, triangular, acute tooth ; apices rounded, blunt; 
inferiors barely half the length of superiors, broad, triangular, 
with inner borders straight and closely apposed. 

Distribution .— Darjeeling District : two males in the 
MacLachlan collection in rather poor condition, the dark 
fascia in one being much paler than in the other, from the 
teneral condition of the specimen. 

The species must be either very rare or very local, as 
Mr. Clias. Inglis has not so far rediscovered it, although all 
the other Selysian species from that area have fallen to his 
net. It is quite easily recognized from all other Indian Lestids 
by its coloured wings, these being hyaline and uncoloured 
in all others save for some slight or occasional enfumation. 


Subfamily LESTIN^S. (Fig. 10.) 

Dragonflies of small size, with metallic or non-metallic 
markings on head, body, and abdomen ; resting with wings 
nearly wide open or, more rarely, with the wings closely 
apposed over the dorsum. 

Wings hyaline, uncoloured except for occasional enfumation ; 
with a long petiole, petiolation begins at the postcostal 
nervure (ac) about midway between the two antenodal 
nervures, ac meeting ab at the hinder border of the wing ; dis- 
coidal cell elongate, narrow, similar or differing in the fore- 
and hind-wings, very acutely angulated at the distal end ; 
sectors of arc arising from middle of arc ; Riii arising from 
Rii well distal to the node ; Cuii but slightly arched or not 
at all at its origin ; Riv-j-v and I Riii arising much nearer 
arc than node and far proximal to the subnode ; an oblique 
vein always present between Riii and IRiii at about midway 
between node and pterostigma ; pterostigma variable, nearly 
always at least twice as long as wide, often more so ; inter¬ 
calated sectors usually present at apical end of wings ; anal 
bridge (ab) always present and well developed; anal field small. 

Abdomen long and slender; superior anal appendages of male 
forcipate, spined outwardly; inferior appendages variable. 

Larva long, slender, abdomen cylindrical; caudal gills long, 
rounded at apex, paddle-shaped, secondary tracheae arising 
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at right angles to the main stems ; mask with the lateral lobe 
greatly expanded, concave ; deeply and irregularly toothed ; 
setae on middle lobe and movable hooks usually to the number 
of 5 and 6 respectively ; middle lobe simple, not fissured, 
movable hook of great length ; gizzard with 8 folds, 4 major 
and 4 minor, the former with a specialized dentition of 3 to 5 
very large teeth and numerous smaller ones ; antennae with 
elongate pedicel. Breeding in tanks and ponds, rarely, if ever, 
in running water. 



Fig. 10.—Wings of Lcstcs prcemorsa Selys, male. 


Distribution. —Cosmopolitan. Five genera known from 
within Indian limits : Lestes Leach, Platylestes Selys, 
Indolestes Fraser, Ceylonolcstes Kennedy, and Sympycna 
Charp. 

Key to the Genera of the Lestinae. 


fPterostigma nearly as broad as long, nearly 
j I squared . . 

' i Pterostigma at least twice as long as broad, 
usually more 

r Discoidal cell of hind-wing longer and 
0 J much narrower than that of fore-wing 
*" | Discoidal cell of hind-wing shaped simi¬ 
le larly to that of fore-wing. 

Posterior lobe of pro thorax trilobed, the 
middle lobe projecting far beyond the 
laterals ; ac almost at the level of the 
o \ basal antenodal nervure ; palaearctic.. 

'] Posterior lobe of prothorax a single 
simple lobe unifomly arched ; ac almost 
at the level of the distal antenodal 
nervure ; tropical and montane. 
f Ground-colour of body pale brown marked 
| with black; wings tinted with pale 
. J yellow or palest brown. 

* 'j Ground-colour of body azure blue marked 
J with bronzed black ; wings not enfumed 
[_ or tinted 


[p. 58. 

Platylestes Selys, 
o 

3. 

Lestes Leach, p. 29. 

[p. 84. 

Sympycna Charp., 


4. 

[p. 77. 

Indolestes Fras., 

[Kennedy, p. 62. 
Ceylonolestes 
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Genus LESTES Leach (1815). 

Lestes Leach, Edinb. Encycl. vol. ix, p. 137 (1815) ; Steph., Ill. 
Brit. Ent., Mand. vi, p. 76 (1836); Selys, Mon. Lib. Europ. p. 135 
(1840); Ramb., Ins. Nevr. p. 243 (1842); Selys, Rev. Odon. p. 146 
(1850); id.. Bull. Acad. Belg. (2) vol. xiii, p. 295 (1862); Kirby, 
Cat. Odon. p. 160 (1890) ; Lucas, British Dragonflies, p. 58 
(1900); Tillyard, Biology of Dragonflies, pp. 276, 277 (1917); 
Laid., Rec. Ind. Mus. vol. xix, pp. 145, 146 (1920); Tillyard, 
Ins. Aust. & New Zeal. p. 78 (1926); Fras., J. Bombay Nat. Hist. 
Soc. vol. xxxiii, pp. 840, 841 (1929). 

Puella Brulle, Expl. Moree, vol. ii (i), p. 104 (1832). 

Anapates Charp., Lib. Europ. p. 18 (1840). 

Characters of the subfamily ; always resting with the wings 
nearly fully open ; petiolation beginning a little before the 
level of ac, which latter is situated about midway between 
the level of the two antenodal nervures ; pterostigma at 
least twice as long as broad ; discoidal cell similar in fore- 
and hind-wings, its base two-thirds the length of costal side ; 
IRiii only slightly zigzagged ; body with or without metallic 
markings. 

Distribution. —Cosmopolitan. Represented in India, Burma, 
and Ceylon by several species and races. 

Genotype, Lestes sponsa Hans. 


Key to the Species and Subspecies of Lestes and Platylestes. 


4. 


{ Thorax without metallic markings 
Thorax with green metallic antehumeral 
stripes 

„ f Pterostigma unicolorous 
* \ Pterostigma bicolorous 

„ f Vertex of head pale brown 
"* \ Vertex of head mat black 

Thorax with about 10 small black spots 
on each side ; pterostigma white at 
both ends . ... 

Thorax immaculate ; pterostigma with 
its costal third palest brown, posterior 
two-thirds dark brown 

Thorax with a uniform narrow ante- 
humeral stripe on each side 
Thorax with narrow antehumeral stripes 
expanded outwardly at the upper ends. 
Thorax with antehumeral stripes deeply 
scalloped or crenulate on the outer 
sides . 

Thorax with the whole of dorsum and 
forepart of sides brilliant metallic 
green 

fVertex of head metallic green ; thorax 
j largely black; only 11 postnodal 
6. nervures to fore-wings .. 

j Vertex of head non-metallic ; 12 to 14 
postnodal nervures to fore-wings 


5. -j 


2 . 

5. 

3. 

4. 

L.umbrina Selys, p. 53. 
L. thoracica Laid., p. 56. 

[p. 59. 

P. platystyla (Ramb.), 

L. nodalis Selys, p. 51. 

6 . 

8 . 


11 . 

[p. 43. 

L. angular is Fras., 

7. 
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Vertex of head pale brown; dorsum 
of thorax pale brown, with very 
prominent brilliant metallic green 
antehumeral stripes; 12 postnodal 

7. -j nervures to fore-wings 

Vertex of head mat black ; dorsum of 
thorax black with an obscure narrow 
metallic green stripe on each side ; 
14 postnodal nervures to fore-wings. 

f Sides of thorax pale brown with a few 
| black points 

Sides of thorax with two thick black 
| bands enclosing a medial narrow 
brown stripe 

C Small species, with abdomen 30-32 mm. 
and hind-wing 20-21 mm. 

Larger species, with abdomen 36-39 mm. 
and hind-wing 24-26 mm. 

fMesothorax with a long irregular post- 
| humeral stripe and a large lower spot 
of metallic green 

Mesothorax without metallic or other 
markings 

fSmall species, with abdomen about 
30 mm. and hind-wing 21 mm. ; 
pterostigma bicolorous ; palsearctic. 
Large species with abdomen 52 mm. 
j and hind-wing 38 mm. ; pterostigma 
unicolorous; oriental 


9. 


10 . 


[p. 45. 

L. viridula Ramb., 


L. patricia Fras., p. 47. 

L. data Hagen, p. 37. 

[p. 40. 

L. malabarica Fras., 

10 . 

L. dorothea Fras., p. 35. 

[Fras., p. 34. 
L. prcemorsa sikkima 

[Selys, p. 30. 
L. proemorsa prcemorsa 


L. barbara Fabr., p. 49. 

[p. 48. 

L. orientalis Hagen, 


4. Lestes praemorsa prsemorsa Selys. (Figs. 10, 11, & 12.) 

Lestes proemorsa Selys, Bull. Acad. Belg. (2) vol. xiii, p. 320 (1862) ; 
id., Mitt. Mus. Dresd. vol. iii, p. 317 (1878) ; id., Ann. Soc. Espan. 
Hist. Nat. vol. xi, p. 49 (1882); id., Ann. Mus. Civ. Genova, (2) 
vol. x (xxx), pp. 495, 496 (1891); Kruger, Stett. Ent. Zeit. p. 130 
(1898); Laid., Proc. Zool. Soc. Lond. p. 382 (1902); id., Rec. Ind. 
Mus. vol. xix, pp. 147, 154, & 155 (1920); Fras., Rec. Ind. Mus. 
vol. xxvi, p. 484 (1924); id., J. Bombay Nat. Hist. Soc. vol. xxxiii, 
pp. 841-3, text-fig. 3 (1929); id., Rec. Ind. Mus. vol. xxxiii, 
p. 448 (1931). 

Lestes prcemorsus Kirby, Cat. Odon. p. 162 (1890). 

Lestes decipiens Kirby, J. Linn. Soc. Lond., Zool. vol. xxiv, pp. 565, 
566 (1893); Laid., Rec. Ind. Mus. vol. xix, p. 154 (1920). 

Lestes prcemorsa subsp. andamanensis Fras., Rec. Ind. Mus. vol. 
xxvi, p. 410 (1924). 

Male. —Abdomen 32-35 mm. Hind-wing 21-22 mm. 

Head : labium yellowish ; labrum turquoise-blue; bases 
of mandibles glossy brown ; anteclypeus, cheeks, and a narrow 
basal streak to postclypeus turquoise-blue; rest of head 
mat black, pruinosed over lower and back part of eyes ; 
eyes deep sapphire-blue. Prothorax black, with obscure 
yellow markings largely hidden by pruinescence. Thorax 
black on dorsum, marked by a pair of dark green metallic 
antehumeral stripes, straight on their inner border, deeply 
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'Crenulate or lobed on their outer (this stripe subject to some 
variation, but usually with a somewhat quadrate lobe pro¬ 
jecting from the upper end of stripe, a medial hooked, with 
or without a serrate hinder border, and an elongate clubbed 
lobe formed by an expansion of the lower part of the stripe) ; 
laterally blue or pale greenish-yellow, or in others (decipiens) 
black, heavily pruinosed so as to appear violaceous; in 
non-pruinosed examples several irregular spots present 
on the sides, one on the upper part of the humeral suture, 



Fig. 11.—Head and thorax of Lestes prcemorsa Selys, 
showing markings. 


two spots below this on the mesepimeron, one a short distance 
behind the humeral suture and the second or lower just 
touching the suture ; two spots on middle of mesepimeron, 
one at upper end of postero-lateral suture, and another pair, 
rather wide apart, situated on the ventral border ; beneath 
thorax black heavily pruinosed; in melanotic examples 
the metallic antehumeral stripes and lateral spots are almost 
or entirely obscured, and the whole overlaid by pruinescence. 
Legs black with a pale bluish-green longitudinal stripe on the 
outer side of femora and extensor surface of tibiae. Wings 
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hyaline or palely enfumed in adults, pterostigma dark 
reddish-brown or blackish-brown, covering two cells ; 10 to 12 
postnodal nervures in all wings ; ac slightly nearer the basal 
antenodal in the fore-wing, but about midway between the 
two antenodals in the hind ; IRiii situated about 5 to 6 cells 
proximal to the pterostigma in fore-wing, 8 to 9 in the hind. 
Abdomen pale blue, marked broadly on the dorsum with bronzed 
green or coppery metallic, changing to mat black on the 
hinder segments ; segment 1 with a broad quadrate spot 
of bronzed green on dorsum, not extending to apical border 
in subadults ; segment 2 with a broad stripe shaped like an 
elongate thistle-head, falling short of both ends so as to 
leave a narrow basal bluish annule and a similar, broadly 



Fig. 12.—Anal appendages of Lestes prcemorsa, Selys, male. 
a. Dorsal view. b. Right lateral view. 

interrupted one at the apical border ; segments 3 to 7 with 
similar bands, the apical ends abruptly expanded and then 
contracted before joining narrow apical black rings, and with 
narrow basal and apical interrupted rings blue ; segment 8 
with only a vestige of the basal ring ; segment 9 with a very 
large lateral spot of blue ; segment 10 with a small ventro¬ 
lateral spot of the same colour ; segment 8 often with a large 
apico-lateral blue spot, obscured in some. Anal appendages : 
superiors as long as segment 9, pale yellow or ochreous, 
with the base and the apex black, forcipate, finely spined 
on the outer border near apex, which is blunt and curved 
in strongly ; on the inner side near the base a robust spine 
followed by a thin shell-like expansion inwards which ends 
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in a minute spine ; inferior appendages much shorter, apposed 
at base, where they are very broad and rounded, then abruptly 
contracted to form a short, cylindrical, ungulate process tipped 
with stiff whitish hairs. 

Female .—Abdomen 30-32 mm. Hind-wing 20-21 mm. 

Very similar to the male; differs as follows :—Labrum and 
cheeks more olivaceous or greenish-yellow than blue ; ante- 
humeral stripes more distinct and more liable to variation ; 
sides of thorax yellowish or pale greenish-blue, heavily 
pruinosed beneath and on the lower parts of sides, which are 
often chalky white ; legs ochreous, with the two anterior 
pairs of femora striped longitudinally with dark brown on 
the outer side ; sides of abdomen greenish-yellow ; segment 1 
with better defined markings, a baso-dorsal spot confluent 
with a small subdorsal spot on either side, the apical area 
pale and unmarked ; borders and apical ends of segments 9 
and 10 narrowly blue. Anal appendages creamy white, 
shortly conical, pointed. Vulvar scale pale, robust, extending 
to end of abdomen. 

Distribution .—The distribution may be said to run from 
Western India across to Assam and Burma, and so through¬ 
out Southern Asia as far as the Philippines. 

The type, a female from Manila, Philippines, is now in the 
Selysian collection. The allotype, a male, also in the same 
collection, was taken at Pwepoli, Burma, in June. I have 
specimens from many parts of India, Burma, and Ceylon 
which do not differ markedly from one another nor from 
the types. After examining a great number, I have come 
to the conclusion that the species cannot be split up, even 
into subspecies, beyond what I have already done by separating 
dorothea from it, and by giving subspecific rank to examples 
from Sikkim, which I call sikkima. Owing to the gradual 
development of melanosis, a large number of varying forms 
are found ranging from pale brown with distinct markings 
in the teneral condition to melanotic forms which are quite 
black and exhibit no markings. Kirby’s form, known as 
L. decipiens, is merely one such as the last, very heavily 
pruinosed. The race andamanensis Fras., ‘from Port Blair, 
is, I now think, not more than a variety, and differs only by 
segment 10 being without markings, and by the pronounced 
character of the metallic stripes of the thorax, which have 
the hinder border of the middle lobe serrate, a character 
since observed in other examples. These stripes differ rather 
widely according to whether the body of the stripe is thick 
or very fine, the lobes being much better developed when the 
latter happens. As regards the size, which, Selys mentions, 
differs widely, I think this is due to error in confusing L. dorothea 
with L. preemorsa. 

VOL. i. D 
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fi. Lestes praemorsa sikkima Fraser. 

Lestes prcemorsa sikkima Fras., J. Bombay Nat. Hist. Soc. vol. xxxiii, 
pp. 843, 844 (1929). 

Male. —Abdomen 34 mm. Hind-wing 24 mm. 

Very similar to prcemorsa prcemorsa , differing principally 
by the metallic colouring of the vertex of the head and the. 
metallic posthumeral stripe. Head : labium yellowish ; 
labrum, clypeus, and cheeks olivaceous (possibly blue in the 
living state) ; back of eyes yellow, with a large black spot 
below; vertex dark metallic emerald-green except for a 
small oval spot of warm brown on the outer side of each 
hinder ocellus. Prothorax pale brown, with a triangular 
emerald-green metallic dorsal spot and a linear subdorsal 
spot similarly coloured on each side ; the whole base of 
posterior lobe metallic emerald-green. Thorax with a green 
metallic antehumeral narrow stripe with large lateral lobes, 
the medial one finely crenulate along its border ; mesothorax 
with a posthumeral metallic green stripe made up of an upper 
spot finely confluent with a long wedge-shaped spot, and a 
small inferior lower posthumeral spot (some specimens have 
the upper spot discrete as well as the lower, but this is unusual); 
beneath thorax pale yellow or white, and without the large 
triangular black spot behind the legs seen in L. prcemorsa 
prcemorsa. Wings with 11 to 12 postnodal nervures ; ptero- 
stigma blackish-brown, covering two cells, otherwise details 
as for prcemorsa prcemorsa. Abdomen similar to prcemorsa 
prcemorsa, but segments 8 to 10 very broadly yellow at the 
sides (possibly blue during life). Anal appendages not 
markedly different, but the inner expansion of the superiors 
ending in a more robust spine, and the inferiors with a longer 
apical process. 

Female. —Abdomen 34-36 mm. Hind-wing 26 mm. 

Similar in most respects to the male, but a much more 
robust insect. Anterior femora black except for the extreme 
base, which is yellow, other femora black on the flexor surface 
only, and stippled with a chain of small yellow spots. Wings 
with 12 to 13 postnodal nervures ; pterostigma black, over 
two cells. Abdomen : segment 1 pale brown, unmarked; seg¬ 
ment 2 with a small pale lateral spot; segment 9 with a very 
large lateral yellowish spot; whilst segment 10 is almost 
entirely yellow. Anal appendages shortly conical, yellow at 
apices, basal half black. Vulvar scale black broadly marked 
with yellow. 

Distribution. —A number of specimens collected by Mr. Oscar 
Lindgren at Kurseong, Sikkim, all agreeing by having the 
metallic posthumeral stripe, which at once serves to distinguish 
it from typical L. prcemorsa prcemorsa. 

Type in the author’s collection; paratypes in the Morton 
collection. 
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6. Lestes dorothea Fraser. (Fig. 13.) 

Lestes dorothea Fras., Rec. Ind. Mus. vol. xxvi, pp. 484-6 (1924); 
id., J. Bombay Nat. Hist. Soc. vol. xxxiii, pp. 844, 845 (1929). 

Lestes prcemorsa dorothea Fras., Rec. Ind. Mus. vol. xxxiii, p. 448 
(1931). 

Male .—Abdomen 40 mm. Hind-wing 26 mm. 

Head : labium whitish-yellow; labrum, cheeks, bases 
of mandibles and frons turquoise-blue, rest of head mat 
black; eyes deep sapphire-blue above, turquoise-blue beneath. 
Prothorax mat black. Thorax black, pruinosed white 
laterally, citron-yellow beneath ; marked on the dorsum with 
metallic green antehumeral stripes shaped like those seen 
in L. prcemorsa prcemorsa , the area between these and on the 



Fig. 13.—Dorsal view of anal appendages of 
Lestes dorothea Fras., male. 


outer side paler, followed by a diffuse black stripe on the 
humeral suture ; a large diffuse black spot just in front of the 
upper part of the postero-lateral suture, another smaller 
spot at the middle of the antero-lateral suture, and a third 
spot over the spiracle; tergum and beneath thorax heavily 
pruinosed, obscuring all markings. In melanotic specimens, 
especially those from Assam, all the above spots are entirely 
obscured, and even the metallic stripes are made out with 
great difficulty. Legs greenish-yellow, striped laterally with 
black ; tibial spines long, femoral short, 14 on the hind femora. 
Wings hyaline, sometimes evenly enfumed; pterostigma 
black, less than two and a half times as long as broad, covers 
2 to 3 cells; 15-16 postnodal nervures in fore-wings, 14-15 
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in the hind. Abdomen blue or greenish-blue marked with 
black, as follows :—Segment 1 broadly black on dorsum, apical 
border narrowly blue; segment 2 with a broad thistle-shaped 
mark on dorsum extending from base to apex; segments 
3 to 6 with a broad dorsal stripe which expands abruptly 
near the apical end of the segments, and then contracts as 
abruptly to become confluent with a narrow apical black ring, 
whilst the basal end tapers to a fine point which just meets 
the apical ring of the segment before, leaving a small blue 
spot on either side , the apical expanded portion forms a 
complete broad ring round each segment; segment 7 with 
a similar stripe which falls short of the base of the segment ; 
segment 8 similar, with a fine basal blue ring; segments 9 and 10 
entirely black, the latter pruinosed white on dorsum. Anal 
appendages bluish during life, pale yellow after death, 
broadly black at base and apex, running straight back, the 
apices turned down and inwards at an angle of about 45° ; 
basal half expanded on the inner side and with a very robust 
inner basal spine ; inferiors much shorter, not visible from 
above, widely separated, thick at base, with a short ungulate 
process at apex tipped with whitish hairs. 

Female. —Abdomen 36 mm. Hind-wing 27 mm. 

Differs rather markedly from the male in its ground-colour 
and by its broader markings. Eyes olivaceous above and 
below, bluish behind ; thorax olivaceous green, pale greenish- 
yellow laterally ; segment 9 with a large medio-lateral blue 
spot on each side ; segment 10 entirely blue save for the 
mid-dorsal carina, which is finely black. Anal appendages 
small, conical, pointed, black. 

Distribution. —I had thought this species to be strictly 
confined to Coorg, but I now think that the large melanotic 
specimens from Assam, which I had thought might be a distinct 
species, are actually a near race of L. dorothea, characterized 
by their slightly smaller dimensions, greater melanosis, and 
bright yellow thoracic sides. Some of these latter specimens 
are so black that I am unable to discern any thoracic markings 
whatever, even the metallic ones being obscured. Younger 
ones, however, show the markings of L. dorothea. It is 
probably these specimens that Selys mixed up with true 
L. prcemorsa. In Coorg it is found on every tank, the pulping- 
tanks of coffee estates being especially favoured, and here 
it may be taken usually in company with true L. prcemorsa. 
Its much larger size and the absence of markings on seg¬ 
ments 8 and 9 in the male, and its higher postnodai index, 
will serve to distinguish it from L. prcemorsa. 

Type in the British Museum ; paratypes in the Indian and 
Pusa Museums and in many private collections, including 
the author’s. 
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7. Lestes elata Hagen. (Fig. 14.) 

Lestes elata Hagen, Verh. Zool.-bot. Ges. Wien, vol. viii, p. 478 
(1858); Selys, Bull. Acad. Belg. (2) vol. xiii, p. 319 (1862); 
Laid., Rec. Ind. Mus. vol. xix, pp. 146, 153, 154, fig. 2 (1920); 
Fras., ibid. vol. xxvi, p. 484 (1924) ; Laid., Spolia Zeylan. 
vol. xii, pp. 47-8, 357 (1924); Fras., Rec. Ind. Mas. vol. xxxiii, 
p. 448 (1931). 

Lestes elatus Kirby, Cat. Odon. p. 162 (1890) ; id., Proc. Zool. Soc. 
Lond. p. 203 (1891); id., J. Linn. Soc. Lond., Zool. vol. xxiv, 
p. 565 (1893). 

Lestes elata elata Fras., J. Bombay Nat. Hist. Soc. vol. xxxiii, 
pp. 845-7, text-fig. 4 b (1929). 

Male .—Abdomen 34-36 mm. Hind-wing 23-24 mm. 

Head : labium white ; labrum, bases of mandibles, cheeks, 
^md anteclypeus turquoise-blue; postclypeus olivaceous, 



Fig. 14.—Head and thorax of Lestes elata Hagen, 
male, showing markings. 


marked at the base on each side with a small triangle of reddish- 
Ijrown narrowly bordered with black; frons olivaceous 
green ; vertex between the ocelli and bases of antennae black, 
bordered outwardly by a broad band of light brown which 
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extends obliquely forwards and outwards as far as the blue 
cheeks ; a large triangular spot of coppery bronze lying 
to the inner side of each eye above and narrowly edged with 
black ; behind eyes and the upper surface of occiput olivaceous 
yellow ; eyes turquoise-blue. Fully adult specimens have the 
whole of the upper surface of the head mat black and the 
bronzed spots obscured, whilst behind the eyes is black, 
heavily pruinosed white below. Prothorax with mid-dorsum 
olivaceous, with a longitudinal diffuse, narrow, warm brown 
subdorsal stripe on each side, in the middle of which is an 
irregular black spot, posterior lobe with a large black spot 
on each side of the middle line. Adults have the dorsum 
black and the sides pruinosed white, the markings obscured. 
Thorax in tenerals warm brown on dorsum, changing to pale 
olivaceous and finally yellow on the sides, or almost white 





Fig. 15.—Dorsal view of anal appendages of 
Lestes data Hagen, male. 


beneath, in adults dark reddish-brown to almost black, 
heavily pruinosed at the sides and quite chalky white below 
and beneath ; dorsum marked with a pair of narrow ante- 
humeral metallic green stripes expanded outwardly abruptly 
above ; these stripes very brilliant and prominent in young 
examples, but becoming gradually obscured by melanosis 
in adults, although rarely, if ever, quite obscured ; on the 
sides, in tenerals, an upper tiny humeral spot and two or three 
equally small ones in a line on the lower part of mes- and met- 
epimeron, these spots not sharing in the general pruinescence 
of adult age, and standing out prominently black against the 
white pruinescence; in addition, in pruinosed adults a narrow 
glossy stripe of the ground-colour on the mesepimeron, which 
does not partake of the surrounding pruinescence. Legs palest 
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yellow in tenerals, with a black stripe on the outer side of the 
femora, one on the flexor surface of the tibiae, and the whole 
of the tarsi black. Adults similar, but more pale greenish- 
yellow. Wings hyaline ; pterostigma black in adults, pale 
brown in tenerals, or dark reddish-brown by transmitted 
light, covering two cells, about twice or two and a half times 
as long as broad ; 11 to 12 postnodals in fore-wings, 9 to 10 
in the hind ; petiolation begins at ac, which is situated about 
midway between the levels of the two antenodals. Abdomen 
pale yellow at the sides in tenerals, pale bluish-green in adults, 
marked broadly on dorsum with metallic green or bronze, 
changing to dull black on the terminal segments ; segment 1 
unmarked in tenerals, obscurely brownish on dorsum in adults ; 
segments 2 to 6 with a broad metallic stripe on dorsum, which 
expands abruptly near the apical ends of segments, completely 
encircling them, and then contracts to become confluent 
with a narrow black apical ring, whilst at the base it is 
rounded, and leaves a narrow ring of the ground-colour, 
which is pale blue in adults ; segments 7 to 9 broadly dark 
brown on dorsum in tenerals, black in adults, and leaving 
on the latter segment a broad apical ring, yellowish in tenerals, 
bluish in adults. In very adult specimens all the terminal 
segments black, unmarked, the apical half of segment 9 and 
the whole of 10 white with pruinescence and very con¬ 
spicuous when flying. Anal appendages creamy yellow, 
broadly tipped with black in tenerals, entirely black in adults, 
the apices tipped with yellow hairs ; a robust inner basal 
tooth, followed by a wide dilatation which extends for half 
the length of appendage and is finely denticulate ; apical 
half narrow and curved strongly inward, so that apices 
usually meet; finely spined outwardly; inferiors very 
short, about one-third the length of superiors, rounded at 
base, conical. 

Female .—Abdomen 34 mm. Hind-wing 24 mm. 

Somewhat similar to the male, but always less melanotic, 
the markings always well defined and the ground-colour pale 
brown. Head similar to the male, but the metallic markings 
always in evidence and bronzed or coppery in adults. Thorax 
with the following lateral spots (undeveloped for the greater 
part in tenerals):—A spot on the upper part of each part of 
each lateral suture, five spots on the mesepimeron, three 
of which are posthumeral, one elongate, and one situated 
on the spiracle ; two spots on the ventral border of met- 
epimeron, the two pairs showing up very prominently when 
the thorax is viewed from beneath. Abdomen similar to the 
male, dorsal bands brown, non-metallic in tenerals, dark 
reddish-brown with coppery reflex in adults ; segment 9 with 
the band arrested short of the apical border and deeply bifid 
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on dorsum ; segment 10 and the apical part of 9 bluish, 
unmarked (yellowish in tenerals). Anal appendages creamy 
white in tenerals, black in adults, shortly conical. Vulvar 
scale dark brown, very robust, extending to end of abdomen. 

Distribution. — Confined to Peninsular India and Ceylon 

It is the commonest species of the genus found within Indian 
limits, and may be taken throughout the year in southern 
districts, abounding around ponds and tanks during the mon¬ 
soon months, hiding in scrub-jungle during the drier seasons. 
Very inconspicuous in the latter situations on account of its 
dull melanotic colouring, but a conspicuous and pretty insect 
when on the wing over tanks and paddy. I have seen it in 
hundreds over swamps in Mysore and equally so over paddy 
lands in Bangalore. The flight is short, like most Lestes, and, 
when settled, it has a peculiar habit of swaying its abdomen, 
the reason for which is not at all clear, but may be sexual, 
as it is confined to the males. 

I have been unable to detect any racial forms, although 
varieties due to age-differences are common. Females are 
comparatively rare over water unless in cop. and ovipositing, 
so that this sex must be sought for and beaten up in scrub 
adjoining water, where it will be found in great numbers. 
Distinguished from other species by its metallic thoracic 
stripes, with only an upper dilatation instead of two as in the 
prcemorsa group. 

The above description has been written from living speci¬ 
mens, and may, therefore, be noted as differing considerably 
from the original description of its author ; it is, however, 
carefully compiled, and made from insects undoubtedly con- 
specific with the type of L. elata in the Setysian collection. 
The differences arise from the fact that the original descrip¬ 
tion was made from a dried specimen which had lost its 
colours from decomposition. The living insect is a much 
more beautiful insect than the drab creature depicted by 
Selys. 

The wet-season brood has a remarkably short larval 
existence of not more than ten weeks, as I have a note of 
imagos emerging in the second week of September from eggs 
which had been laid in the last week of the previous June. 

8. Lestes malabarica Fraser. (Fig. 16.) 

Lestes malabarica Fras., J. Bombay Nat. Hist. Soc. vol. xxxiii, 
pp. 847, 848 (1929); id., Rec\ Ind. Mus. vol. xxxiii, pp. 448, 463 
(1931). 

Male .—Abdomen 24-25 mm. Hind-wing 21 mm. 

Head : labium white , labrum, bases of mandibles, cheeks, 
and anteclypeus turquoise-blue; postclypeus and vertex 
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mat black ; occiput and behind eyes ferruginous in tenerals, 
dark brown to blackish in full adults ; a large triangular spot 
on the inner side of each eye dark metallic green, extending 
forwards as far as cheeks as a dark cupreous band ; eyes 
turquoise-blue, paler beneath. Prothorax blackish-brown 
in adults, thinly pruinosed laterally, pale yellow in tenerals, 
changing to warm reddish-brown on dorsum and dark brown 
on the posterior lobe. Thorax with dorsum bright metallic 
green in tenerals and early adults, the mid-dorsal carina 
narrowly and an antehumeral stripe bright reddish-brown, 
the metallic stripe but slightly or not at all expanded in its 
upper part; the anterior half of mesepimeron in tenerals 
blackish-brown, with the rest of the sides and beneath thorax 
creamy-white, adults wholly black save for the lower part 



Fig. 16.—Dorsal view of anal appendages of 
Lestes malabarica Fras., male. 


of metepimeron and a medio-lateral stripe interrupted by the 
spiracle, which are light brown. The black portions densely 
pruinosed; beneath black, overlaid by pruinescence save 
for an anterior ventro-lateral black spot on each side (the 
posterior corresponding spots found in L. data absent in 
this species). Legs yellow, with a parallel pair of black stripes 
on outer sides of femora ; flexor surfaces of tibiae black and, 
in adults, the inner sides of the femora. Wings palely and 
evenly enfumed in adults, hyaline in tenerals ; pterostigma 
decidedly longer and narrower than in L. elata, covering 
two cells, black in adults, pale brown in tenerals ; 11 to 13 
postnodal nervures in fore-wings, 10 to 12 in the hind ; 
petiolation ceases at ac, which is situated rather nearer the 
distal antenodal nervure. Abdomen with the sides azure blue, 
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the dorsum broadly dull metallic ; segment 1 with apical 
half of dorsum metallic green in tenerals, dull bronzed in 
adults, the sides broadly azure blue, with an oblique black 
stripe running upwards and basalwards from the apico-lateral 
corner of the segment, but not meeting the base ; segment 2 
with a broad thistle-shaped stripe on dorsum extending 
from apical border to base of segment, the sides blue ; seg¬ 
ments 3 to 6 with a narrow basal ring of blue and a subapical 
interrupted ring of pale yellow, the dorsum metallic green in 
tenerals, bronzed black in adults, this band tapered abruptly 
at base of segments and expanded as abruptly subapically 
so as to encircle segments, finally contracted again and 
confluent with a narrow apical black ring, segments 7 to 
10 black, the last two in tenerals with large subdorsal 
pale blue to pale brown spots ; adults with the dorsum of 
segments 9 and 10 pruinosed white. Anal appendages : 
superiors differing widely from those of L. elata in that they 
are bent sharply inwards at the junction of apical and middle 
thirds at nearly a right angle ; apices bent strongly downw'ards 
as seen in profile ; a sub-basal robust spine, longer than that 
seen in L. elata, on the inner side of appendage, followed by 
a broad thin expansion minutely denticulate on the inner 
side, after which the appendage is abruptly angulated inwards, 
outer border near apex coarsely spined, but no tuft of hairs 
at apex as in L. elata. Inferior appendages also differing 
from those of L. elata ; seen from the side about half the length 
of superiors, broad and rounded at base, then narrowly 
constricted as a short ungulate process resembling that seen 
in L. pi'cemorsa, but broader, and without the apical pencil 
of hairs ; superiors white, tipped with black at apex and 
broadly black at base in tenerals, wholly black in adults , 
inferiors white at base, apical process glossy black. 

Female. —Abdomen 32-33 mm. Hind-w r ing 22-23-5 mm. 

Very similar to the male, but the ground-colour more 
greenish than blue and decidedly yellowish in tenerals. The 
metallic antehumeral stripes dilated above as in L. elata , 
sides of thorax presenting only five black spots or points, 
the medial posthumeral one being metallic green and very 
small. Wings hyaline, but evenly enfumed in adults, 11 to 13 
postnodal nervures in fore-wings, 10 to 11 in the hind ; ptero- 
stigma dark reddish-brown to nearly black, according to age 
of specimen. Abdomen with dorsum bright metallic green 
to cupreous in tenerals, but dull cupreous in adults as far as 
segment 6, then dull mat black , segment 10 entirely, seg¬ 
ment 9 laterally yellow, and segment 8 yellow for its apical 
half and sides. In adults these markings change to blue, 
and finally mat black. Anal appendages shortly conical, 
yellow in tenerals, bluish in adults. Adults have a. dense 
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pruinosity beneath thorax and prothorax, but rarely exhibit 
any on the sides or terminal segments of the abdomen. 

Distribution. —S. India : South Malabar and Cochin. 
An annual migration is seen northwards to North Malabar 
just previous to the S.W monsoon, but there is no evidence 
that the species ever establishes itself, as there are no suitable 
breeding-places after the paddy lands have dried up. South 
Malabar and Cochin, on the other hand, abound with suitable 
tanks and ponds, in which the species breeds in great 
abundance and almost completely crowds out L. elata and 
L. prcemorsa. 

From the latter of these two species it is to be dis¬ 
tinguished by the shape of the superior and inferior anal 
appendages, and also by the absence of the conspicuous hinder 
ventro-lateral black spot on the thorax ; from the former the 
shape of the metallic humeral stripes will at once serve to 
distinguish it. 

Type in the Fraser collection ; paratypes in the Laidlaw 
and Morton collections. Paratypes will be placed in the 
collections of the Indian, Pusa, and British Museums. 

9. Lestes angularis Fraser. (Fig. 17.) 

Lestes angularis Fras., J. Bombay Nat. Hist. Soc. vol. xxxiii, pp. 848 
849 (1929). 

Male. —Abdomen 34 mm. Hind-wing 22 mm. 

Head : labium pale ochreous : labrum olivaceous base 
of mandibles and cheeks bluish ; epistome, frons, and vertex 
mat black, marked with a small tawny triangular spot on the 
outer side of each hinder ocellus ; a large triangular area 
to the inner side of each eye dark metallic green ; behind the 
eyes black. (Probably the labrum is blue during life.) Pro- 
thorax mat black, pruinosed on the sides. Thorax with the 
mid-dorsal carina narrowly dark ochreous, the alar sinus and 
dorsum as far out as the humeral suture mat black, marked 
by a narrow antehumeral metallic green stripe of even width 
on each side ; mesepimeron black, marked by a U-shaped 
spot anteriorly and an interrupted stripe posteriorly ochreous ; 
metepimeron black save for the posterior border, which 
is narrowly ochreous ; beneath black. Legs yellow, femora 
striped longitudinally with black on inner and outer sides ; 
tibiae blackish on flexor surface. Wings hyaline ; ptero- 
stigma dark reddish-brown, broad, about twice as long as 
broad, inner and outer ends oblique ; 11 postnodal nervures 
to fore-wings, 9 to 11 to the hind ; ac meeting ab at hinder 
border of wing ; ac situated about midway between the two 
antenodal nervures. Abdomen yellow or bluish at the sides 
and beneath, metallic green on dorsum from segments 1 to 7, 
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mat black from segment 8 to the end ; dark metallic bands 
on segments 3 to 7 dilated subapically so as to encircle the 
segments completely, then narrowed to become confluent, 
with fine terminal black rings, whilst basally the bands fall 
short of the base to leave narrow blue basal annules ; seg¬ 
ment 10 deeply notched. Anal appendages : superiors tawny, 
tipped broadly with black, the base with a robust inner spine, 
which is immediately followed by a dilatation which extends 
for a little beyond the middle of the appendage, at which 
point the latter is bent abruptly inward at a right angle ; 
apices blunt, coarsely spined on the outer side ; inferior 
appendages very short conical processes, barely extending 
as far as the basal spine of superiors, dark reddish-brown in 
colour. 



Fig. 17.—Dorsal view of anal appendages of 
Lestes angularis Fras., male. 

Female .—Abdomen 32 mm. Hind-wing 22 mm. 

Ground-colour of head and body generally paler, that 
of head dark reddish-brown on frons, and vertex with smaller 
black areas, the triangular metallic spots much more con¬ 
spicuous, the tawny spots on outer sides of ocelli larger, 
and finally the occiput and upper part of back of eyes pale 
ochreous. Prothorax pale ochreous, with an irregular black 
dorsal spot shaped like a bull’s head with diverging horns. 
Thorax bright ochreous, the mid-dorsal carina and the shape 
of the metallic antehumeral stripes as for the male ; two small 
black spots on anterior part of mesepimeron. Legs marked 
as for the male, but brighter ochreous. Wings similar to the 
male, 11 postnodal nervures in fore-wings, 10 in the hind ; 
pterostigma dark yellow between black nervures, more than 
twice as long as broad. Abdomen with segment 1 pale 
ochreous, unmarked ; segment 10 and apical half of segment 9 
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pale blue, this colour extending broadly on the sides of the 
latter segment. Anal appendages ochreous, shortly conical. 

Distribution .— Lower Burma. 

Type, a male from Minbu, now in the Pusa collection, 
collected 8. viii. 14. 

Closely resembles L. elata, from which it differs by the 
angulation of the superior appendages, and the antehumeral 
metallic stripes of even width throughout. In the latter 
respect it resembles L. viridula, as, indeed, also by the angula¬ 
tion of the appendages, but the latter species has no black 
markings and has no metallic markings on the head. 

10. Lestes viridula Rambur. (Fig. 18.) 

Lestes viridula Ramb., Hist. Nat. Ins. Nevrop. pp. 252-3 (1842); 
Selys, Syn. Agrion. p. 38 (1862); Laid., Rec. Ind. Mus. vol. xix, 
p. 153 (1923); Fras., Rec. Ind. Mus. vol. xxvi, p. 487 (1924) ; 
id., J. Bombay Nat. Hist. Soc. vol. xxxiii, pp. 849, 850 (1929) ; 
id., Rec. Ind. Mus. vol. xxxiii, p. 448 (1931). 

Lestes viridulus Kirby, Cat. Odon. p. 163 (1890). 

Male .—Abdomen 34^-35 mm. Hind-wing 23-24 mm. 

Head : labium palest yellow; labrum, clypeus, frons, 
vertex, and occiput pale brown, deepening to chocolate brown 



Fig. 18.—Dorsal view of anal appendages of 
Lestes viridula Ramb., male. 

on vertex and occiput; bases of mandibles and cheeks palest 
brown tinted with golden yellow; behind the eyes pale yellow; 
eyes brown above, golden yellow below. Prothorax uniform 
pale khaki brown, unmarked. Thorax pale khaki brown or 
fawn, paling to creamy white low down on the sides and 
beneath, which latter is pruinosed white ; dorsum of thorax 
with two very narrow conspicuous metallic green stripes 
running closely parallel to the mid-dorsal carina, the area 
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between them warm reddish-brown ; no spots on the thorax. 
Legs pale yellow with black spines. Wings hyaline : ptero- 
stigma khaki brown, very narrow, four times as long as broad, 
covering two cells ; ac meeting ab at hinder border of wing at 
a level rather nearer the distal antenodal nervure, at which 
level petiolation begins ; 11 to 12 postnodal nervures to fore¬ 
wings, 9 to 12 in the hind. Abdomen pale yellow at the sides 
and almost white beneath; warm reddish-brown on dorsum, 
with a cupreous reflex, paler on segments 1, 9, and 10, the 
latter very pale brown or yellow ; all segmental joints ringed 
narrowly with blackish-brown ; segments 3 to 6 with diffuse, 
rather obscure dark brown subapical rings ; segment 9 with 
a short dark brown carinal stripe on its basal half. Anal 
appendages yellow, tipped with black; superiors rather longer 
than segment 10, broad at base, where there is a very robust 
sub-basal spine, after which the usual expansion occurs, 
broadening to about the middle of the appendage and finely 
denticulate along its inner border ; at the termination of 
this dilatation the appendage bent abruptly in at an obtuse 
angle, and, as viewed from the side, rather strongly downwards; 
coarsely spined on outer side of angulation. Inferiors hall 
the length of superiors, broad and rounded at base, then 
truncate and blunt at apex, directed straight back somewhat 
like the same appendage in L. prcemorsa, but without the stiff 
pencil of hairs at the apex. 

Female. —Abdomen 34 mm. Hind-wing 24 mm. 

Coloured exactly as in the male except segment 8, which 
has a narrow blackish-brown mid-dorsal spot on the carina 
extending nearly to apex of segment, and a broader and more 
conspicuous mid-dorsal mark on segment 9 on the basal 
three-fourths of segment; segment 10 very pale brown. 
Wings very similar to the male, but pterostigma distinctly 
longer and narrower; 12 to 13 postnodal nervures to fore- 
wings, 11 to 12 in the hind. Legs with a longitudinal dark 
brown stripe on all femora not quite extending to base of 
limb, and more conspicuous on the two anterior pairs. Anal 
appendages palest brown, shortly conical, pointed ; vulvar 
scale very robust, extending nearly to end of the abdomen, 
darkish brown. 

Distribution .—Confined to Peninsular India, especially 
to the Deccan and Western India. It is commonest 
during the dry seasons, and is to be sought for among long 
dry grass, the colour of which it simulates closely. Where 
found usually quite common ; in a colony found in South 
Coorg I took a score of couples in as many minutes. 

The type comes from Bombay, and is in the Rambur collec¬ 
tion or Paris Museum. Easily distinguished from all others 
by its uniform pale brown colour combined with a pair of 
dorsal thoracic metallic green stripes of uniform width. 
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11. Lestes patricia Fraser. (Fig. 19.) 

Lestes patricia Fras., Rec. Ind. Mus. vol. xxvi, p. 486 (1924) ; 
id., J. Bombay Nat. Hist. Soc. vol. xxxiv, p. 965 (1931) ; id.,Ree. 
Ind. Mus. vol. xxxiii, p. 448 (1931). 

Male .—Abdomen 37 mm. Hind-wing 24 mm. 

Head : labium greyish ; labrum, genae, epistome, and frons 
azure blue ; vertex and occiput mat black ; eyes deep azure 
blue above, turquoise-blue beneath (fading to olivaceous 
brown after death). Prothorax greenish-blue laterally, mat 
black above. Thorax bluish-green on the dorsum and laterally, 
pale greenish-white beneath ; dorsum marked with a broad 
stripe of mat black extending out to about half-way between 



Fig. 19.—Dorsal view of anal appendages of 
Lestes patricia Fras., male. 


the dorsal carina and humeral suture, and with straight 
borders ; laterally the upper portion of the area between the 
humeral and postero-lateral sutures greyish-green, whilst 
beneath are two pairs of black spots partly obscured by 
pruinescence. Legs bluish outwardly, reddish on flexor 
surfaces, black on the extensor ; femoral spines short, tibial 
long; about 11 spines on the femora. Wings hyaline, 
palely enfumed, this especially noticeable with the wings 
superposed ; pterostigma dark brown, about four times as 
long as broad ; 14 postnodal nervures in fore-wings, 10 in the 
hind ; discoidal cells equal; ac situated midway between 
the antenodal nervures. Abdomen bluish-green, marked with 
mat black on segments 1 and 2 and from segments 6 to 10; 



48 


CCENAGRIIDyE. 


segments 3 to 5 warm brown dorsally, non-metallic ; all 
segments with a broad dorsal stripe which dilates apically 
but does not extend quite to base of segments ; segment 1 
with its basal half only black, 2 with a mid-dorsal stripe 
slightly dilated apically, 7 with the dorsal stripe gradually 
widening apically, whilst segments 8 to 10 are entirely black, 
the last two being somewhat pruinosed dorsally. Anal 
appendages : superiors black, with the inner dilatation white, 
this latter rather broad, and with a robust black tooth at its 
base ; apical ends turned in abruptly at nearly a right angle, 
and with a few small spines on the outer border ; inferiors 
very short, digitate, extending nearly to the end of expanded 
part of superiors, apices naked, obtuse, black. 

Female unknown. 

Distribution. — Coorg only. 

The type is the only specimen known, and is in the author’s 
collection. It was found lurking in bushes besides a small 
pond near Virajpet, on the Sidapur road. It bears a super¬ 
ficial appearance to Ceylonolestes pulcherrima ; it is easily 
distinguished from other Indian species of the genus Lestes bj r 
the single mid-dorsal black band with straight borders. 

12. Lestes orientalis Hagen. 

Lestes orientalis Hagen, Verh. Zool.-bot. Ges. Wien, vol. ix, p. 206 
(1859); Selys, Bull. Acad. Belg. (2) vol. xiii, p. 322 (1862); 
Kirby, Cat. Odon. p. 163 (1890); id., J. Linn. Soc. Lond., Zool. 
vol. xxiv, p. 566 (1893); Laid., Rec. Ind. Mus. vol. xix, p. 155 
(1920); id., Spolia Zeylan. vol. xii, p. 357 (1924); Fras., 
J. Bombay Nat. Hist. Soc. vol. xxxiv, p. 87 (1930). 

Male. —Abdomen 52 mm. Hind-wing 38 mm. 

Head : labium yellow ; labrum, cheeks, and bases of man¬ 
dibles pale yellow, rest of head coppery-bronze or metallic 
green; eyes brown ; behind head pale yellow. Prothorax 
and thorax metallic green-bronze on dorsum, with antehumeral 
stripes pale yellow on the latter ; laterally and beneath pale 
yellow, with two brown spots on each side of the chest. Legs 
black, bases of femora paler, especially on flexor surface. 
Wings hyaline, fore-wings with 18 to 20 postnodal nervures 
IRiii not zigzagged ; pterostigma dark yellow, framed in 
black nervures, covering from 2 to 2| cells. Abdomen metallic 
green on dorsum and sides. Anal appendages black, superiors 
forcipate, apices curving towards each other and terminating 
in a point, furnished near the base with a blunt spine, and 
at about the middle a small tubercle below ; inferiors rudi¬ 
mentary, conical, very short. 

Female. —Abdomen 49 mm. Hind-wing 40 mm. 

Closely similar to the male, differing only in sexual char¬ 
acters ; segment 10 brown, notched at its apical border. Anal 
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appendages conical, pointed at apex ; vulvar scale yellow, 
extending to end of abdomen, with serrate border. 

Distribution —Ramboda Pass, Ceylon. 

Type in the Hagen collection. 

This species, which greatly resembles a Megalestes, must 
be either extremely local or very rare, as it has never been 
taken since the type was procured in 1858, seventy years ago. 
It differs from Megalestes major by the presence of inter¬ 
calated sectors between IRiii and Riv~\-v, but is possibly 
closely allied to it. It is to be hoped that some one of the 
entomologists in Ceylon may rediscover this beautiful and 
interesting insect. 

13. Lestes barbara Fabricius. (Fig. 20.) 

Agrion barbara Fabr., Suppl. Ent. Syst. p. 286 (1798); Fons- 
colomb, Ann. Soc. Ent. France, vol. vii, p. 554, t. 33, fig. 2 (1838). 

Agrion barbarum Charp., Hors. Ent. p. 9 (1825) ; id., Libell. Eur. 
p. 142, t. 35, figs. 3, 4 (1840). 

Agrion nympha Hansem, Wieden. Zool. Mag. vol. ii (1), p. 161 
(1823). 

Lestes barbara (?) Lind., Mon. Lib. Eur. p. 36 (1825); Selys et $), 
Mon. Lib. Eur. p. 142 (1840); Ramb., Ins. Nevrop., p. 251 
(1841); Selys, Rev. Odon. p. 159 (1850); id., Bull. Acad. Belg. 
(2) vol. xiii, p. 318 (1862); Laid., Rec. Ind. Mus. vol. xix, 
p. 155 (1920); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 87, 88 (1930). 

Lestes barbarus Kirby, Cat. Odon. p. 162 (1890); Calv., Proc. Acad. 
Nat. Sci. Philad. p. 147 (1898). 

Male. —Abdomen 26-34 mm. Hind-wing 21-25 mm. 

Head : labium pale brownish-white ; labrum, cheeks, and 
bases of mandibles yellowish or pale olivaceous ; penultimate 
joint of antennae and behind eyes yellow ; rest of head dark 
bronzed green with a coppery or golden reflex ; eyes brown. 
Prothorax metallic green on dorsum, yellow at the sides and 
finely along borders of posterior lobe, which is rounded, 
very small and narrow. A black spot low down on each side. 
Thorax brilliant metallic green on dorsum as far lateral as the 
middle of mesepimeron ; old specimens with a golden or 
coppery reflex ; dorsum marked with a narrow humeral 
yellow stripe narrowly bordered with black; in Kashmir 
examples this black border is more extensive, so that in some 
specimens the yellow line is greatly narrowed at its middle 
or entirely obliterated by a confluence of the black borders ; 
mid-dorsal carina finely yellow in European examples, dull 
black in Kashmir ones; laterally and beneath bright citron- 
yellow from beyond the middle of mesepimeron ; postero¬ 
lateral suture finely mapped out in black. Legs yellow, 
femora and tibiae with a narrow black line on the outer side, 
flexor surface of tibiae black, tarsi black. Wings hyaline, 
palely tinted with yellow ; pterostigma bicolorous, rather 
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more than the proximal half blackish-brown, outer part white 
or creamy, braced, covering two cells, framed in thick black 
nervures, 1*5 mm. in length; 10 to 14 postnodals to fore-wings, 
10 to 12 in the hind ; Riii arising 2£ to 3 cells beyond the node 
in both wings ; IRii arising 7 cells after the node in fore-wing, 
5 in the hind. Abdomen yellow at the sides, metallic green 
to coppery on the dorsum, and with narrow apical rings to 
most segments ; segment 2 with the mid-dorsal carina finely 
yellow ; segments 3 to 6 with narrow basal yellow rings often 
interrupted at the middle line ; segment 10 mat black on 
dorsum, non-metallic, yellow at the sides, pulverulent white 
on the dorsum in old specimens. Anal appendages : superiors 
yellow tipped with black, Kashmir examples being yellow 
at the base and outwardly only, the whole of the inner side, 
including the basal tooth and the apex, being black; rather 



Fig. 20.—Dorsal view of anal appendages of 
Lestes barbara Fabr., male. 


longer than segment 10, forcipate, the apices curling in, with 
rounded overlapping ends, a robust inner basal spine followed 
by a shell-like dilatation minutely denticulated on its inner 
free border ; inferior appendages yellow, finely tipped with 
black, thick, tumid, and apposed at the bases, then strongly 
divaricate, markedly tapered, turned up to end in a fine point. 

Female. —Hind-wing 22-27 mm. Abdomen 29-33 mm. 

Similar to the male except for sexual differences. A small 
oval yellow spot on the outer side of each posterior ocellus ; 
occiput bordered narrowly with yellow ; humeral stripe not 
bordered with black, the Kashmir examples not differing 
from the type in this respect; legs rather more broadly striped 
with black; wings similar to male, 11 to 14 postnodal nervures 
to all wings ; abdomen coppery bronze on dorsum, segment 
10 yellow, with a rather narrow well defined blackish-brown 
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stripe on dorsum, which in some examples tapers to the apical 
border of segment. Anal appendages yellow, tipped with black 
in Kash mir specimens, conical, pointed, slightly shorter than 
segment 10; vulvar scale very robust, yellow or yellow 
bordered with black in Kashmir specimens. 

Distribution. —Restricted to Kashmir and N.W India, 
within Indian limits, but widely distributed throughout 
S. Europe, Asia Minor, and Algeria. As a rule, Kashmir 
examples exhibit some melanism, and are decidedly larger 
than European specimens. Mr. T. Bainbrigge Fletcher took 
fair numbers at Yusimarg, 7,500 ft. (Kashmir), during August, 
and I have specimens from France taken during the same 
month. 

14. Lestes nodalis Selys. (Fig. 21.) 

Lestes nodalis Selys. Ann. Mus. Civ. Genova, (2) vol. x (xxx), pp. 496, 
497 (1891); Laid., Rec. Ind. Mus. vol. xix, p. 151 (1920); Fras., 
J. Bombay Nat. Hist. Soc. vol. xxxiv, pp. 88, 89, pi. i, fig. 2 
(1930). 

Male. —Abdomen 30-35 mm. Hind-wing 19-21 mm. 

Head : labium brownish-white ; labrum, bases of mandibles, 
and cheeks pale blue, but piceous in the dried state ; rest of 
head blackish-brown, but paler behind the eyes ; eyes brown. 
Prothorax olivaceous brown on dorsum, bluish laterally, 
two black horizontal stripes on the anterior trochanters. 
Thorax dark brown on dorsum as far out as the humeral 
suture, and slightly overlapping this above, laterally pale 
blue or palest olivaceous in the dried state, a small black 
spot on the upper part of the postero-lateral suture and a 
large, more conspicuous spot near the ventral border on the fore 
part of metepimeron; beneath olivaceous, with a triangular 
black area just behind the hind pair of limbs. Wings palely 
and evenly tinted with yellow, with dark, conspicuous neura- 
tion ; pterostigma bicolorous longitudinally, blackish-brown 
at centre, yellow along costal and inner borders, elongate, 
tapering distally, oblique at both ends, non-braced, covering 
two to three cells ; node thickened and showing as a conspicuous 
black point at costa; 13 to 15 postnodals to fore wings, 

9 to 13 in the hind. Legs reddish-yellow, the anterior pair 
of femora and the distal ends of the others on the outer side 
brownish-black. Abdomen light olivaceous brown, peppered 
with black and marked with blackish-brown on the dorsum 
of segments 1 and 2 and the apical ends of segments 3 to 6, 
where this colour forms a broad apical ring, enclosing on the 
dorsum a pale spot shaped like a barbed arrow-head with 
its point directed basally; on the dorsum of segment 2 this spot 
is reproduced on a much larger scale ; segments 7 and 8 
dark brown ; 9 and 10, especially the latter, appear to be 

e 2 
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bluish during life, but are pale olive in the dried state. Anal 
appendages reddish-brown, superiors about equal in length 
to segment 10, broad and robust, the apices abruptly right- 
anglod inwards to meet in th.6 middl© lino, th.6 apox broad r 
but tapering rapidly to a fine point and bordered outwardly 
by blackish spines ; the usual inner scale-like lamina broad, 
occupying about the middle third of appendage and with 
thickened inner and outer borders, the latter projecting 
slightly as a fine spine ; inferior appendages shortly conical, 
coated with short, coarse hairs. 



Fig. 21.—Dorsal view of anal appendages of 
Lestes nodalis Selys, male. 

Female .—Abdomen 28-32 mm. Hind-wing 20-21 mm. 

Very similar to the male. In the single female I possses, 
the labrum, bases of mandibles, and cheeks are dark reddish- 
brown, as also the rest of the head ; the prothorax and thorax 
are similar to the male ; the wings are more deeply tinted a 
pale golden brown ; the pterostigma is similar, but the nervures 
forming its inner angle are creamy-white ; postnodal nervures 
to fore-wings 13 to 16,9 to 12 in the hind; the small spines along 
the costa are conspicuously blackish-brown against the yellow 
costa, and the space after the pterostigma is enfumed brown ; 
the abdomen differs by the marking on segment 2 being very 
obscure, the apical rings on 3 to 7 present as paired spots 
on the subdorsum, whilst segment 9 has on each side a very 
large black spot extending for about the basal two-thirds ; 
segment 10 appears to have been bluish during fife, as also 
the sides of segment 2. Legs similar to the male. Anal 
appendages conical, pointed at apex, as long as segment 10, 
carneous. Vulvar scale round, robust, dark brown. 

Distribution .— Assam (Margherita), sparingly during May 
and June; Burma (Palon), in September; Yunnan. Probably 
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widely and sparingly distributed throughout N.E. India 
and Burma ; its dull colouring may render it very incon¬ 
spicuous, so that it may have often been overlooked. The 
longitudinally bicolorous pterostigma, the small black nodal 
point on the costa, and the characteristically broad right- 
angled anal appendages easily serve to distinguish it from 
other species. 

15. Lestes umbrina Selys. (Fig. 22.) 

Lestes umbrina Selys, Ann. Mus. Civ. Genova, (2) vol. x (xxx), 
pp. 497, 498 (1891); Laid., Rec. Ind. Mus. vol. xix, pp. 150-1 
(1920); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, pp. 89, 90 
(1930). 

Male .—Abdomen 32 mm. Hind-wing 20 mm. 

Head : labium dirty yellow or pale brown ; labrum, bases 
of mandibles, and cheeks pale yellowish-brown ; rest of head 



Fig. 22.—Dorsal view of anal appendages of 
Lestes umbrina Selys, male. 

pale reddish-brown ; antennae dark brown, except the two 
basal segments, which are yellowish; eyes brown above, 
yellow beneath. Prothorax and thorax dark reddish-brown 
on dorsum, pale yellowish-brown laterally, without markings. 
Legs reddish-yellow ; the anterior limbs black on the outer 
surface ; all femora and tibiae black on the flexor surface, 
And the mid-pair of femora with an ill-defined interrupted 
stripe on the outer surface. Wings palely enfumed, hyaline ; 
pterostigma elongate, pale brown, the outer and inner borders 
creamy-white or palest brown, covering about 1£ cells, braced ; 
9 to 11 postnodal nervures in fore-wings, 9 in the hind. Abdomen 
reddish-brown, the dorsum darker brown, but paler in some 
specimens ; the intersegmental sutures dark brown. Anal 
appendages brownish-yellow, darkening at apices ; superiors 
slightly longer than segment 10, coarsely spined along the 
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outer border, forcipate, the apices curling in to meet each 
other and rounded at the ends, furnished on the inner border, 
at junction of basal and middle thirds, with a small spine, 
the middle third occupied with the usual scale-like expansion, 
which terminates distally in a small inconspicuous spine ; 
inferior appendages conical and apposed, but the apices 
slightly divergent, about half the length only of the superiors. 

Female. —Abdomen 29-30 mm. Hind-wing 21 mm. 

Almost exactly similar to the male, differing mainly in 
sexual characters. Wings as for male, with 9 to 10 postnodal 
nervures to fore-wings and 9 in the hind ; head, thorax , 
and legs as for male ; abdomen darker on the dorsum from 
segments 3 to 7, with a pair of subdorsal, subapical, comma-like 
spots placed transversely ; segments 8 to 10 and the apical 
half of 7 broadly blackish-brown on dorsum, this colour 
tapering apically on 9 and 10; segments 8 and 9 also with a 
large blackish-brown spot on each side of the ventral border. 
Anal appendages shortly conical, pale yellow r , and with a short, 
conical protuberance, notched at its apex, placed between 
them at the apical border of segment 10. Vulvar scale 
short but robust, brownish-yellow, minutely serrate along 
its under border. 

Distribution. —The type comes from Burma (Bhamo), 
August, and is now in the Selysian collection. In this same 
collection is a pair from Pamizah, Bengal?, and in the 
MacLachlan collection a female from Yunnan. I possess 
a female from Baghwonie, Duars, Bengal, taken in June. 
The Indian Museum possesses specimens from Cutch and 
Panch Mahals (Bombay Pres.), and Allahabad (United 
Prov.). A specimen in the same collection is labelled as 
from Waltair, but during two years’ residence in that district 
I never once came across it, so that the label may be wrong. 
The species, however, appears to be widely scattered, although 
sparsely so. Laidlaw is of opinion that it is synonymous 
with L. concinna Selys, from the Philippines and Java ; 
after carefully comparing the description of this species 
with L. umbrina, I feel inclined to share his opinion. If, as 
he says, Selys had compared the two insects, he would probably 
have hesitated before describing L. umbrina as a separate 
species ; the shape of the male anal appendages and the 
markings of segments 8 to 10 in the female do not differ from 
L. concinna. Superficially, L. umbrina resembles Ceriagrion 
olivaceum, found in similar places, among long dried grasses. 
It is distinguished from other Indian species by its uniform 
colouring and its pterostigma, with outer and inner borders 
paler than the body of the organ. 

It is to be noted that artefacts in the colouring of the thorax, 
usually in the form of stripes on the dorsum and sides, are 
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quite common in the dried state of these small insects, which 
may account for a number of errors which have crept into 
the Selysian descriptions. 

16. Lestes nigriceps Fraser. 

Lestes nigriceps Fras., Mem. Dept. Agric. India (Ent.), no. 8, 
vol. vii(1924); Fras., J. Bombay Nat. Hist. Soe. vol. xxxiv, 
pp. 90, 91 (1930). 

Male. —Abdomen 32 mm. Hind-wing 21 mm. 

Head : labium, labrum, cheeks, and bases of mandibles 
pale brown ; rest of head mat black ; behind eyes and head 
pruinosed white. Prothorax black, largely obscured by white 
pruinescence. Thorax black, marked with a narrow reddish- 
brown (possibly blue during life) humeral stripe and a narrow, 
irregular, pale yellowish-green stripe on the mesepimeron; 
the sides near the ventral border also pale greenish-yellow. 
On the dorsum, internal to the humeral stripe, an obscure 
metallic-green stripe of even width similar to that seen in 
L. viridula. Legs yellow, femora and tibiae striped longitu¬ 
dinally with black. Wings hyaline ; pterostigma long and 
narrow, about four times as long as broad, pale brown ; 11 to 12 
postnodal nervures in forewing, 9 to 10 in the hind. Abdomen 
brownish-yellow, broadly marked on dorsum with bronzed 
black or metallic green as follows:—Segments 2 to 6 and the 
basal half of 7 metallic green or bronzed black, remaining 
segments black; segment 2 with the mid-dorsal carina 
finely black for its basal three-fourths, but widely so there- 
after ; on all segments the dorsal black expanding apically 
and confluent with a narrow black apical ring. Anal appen¬ 
dages yellowish-brown, superiors black at apex and base 
and furnished with a robust inner basal spine followed by the 
usual expansion, which occupies the middle third of appendage, 
the apical third sharply angulated inward and downward 
and spined along its outer border; inferior appendages 
short, angulate, about half the length of superiors. 

Female. —Abdomen 30-32 mm. Hind-wing 21-22 mm. 

Somewhat similar to the male, but without the extensive 
melanism, especially on the thorax. The black marking 
of the head is more restricted and has a bronzed or metallic 
reflex ; the back of the head is reddish-brown, without 
pruinescence ; the prothorax is pale brown, with two fine 
dark brown lines on the mid-dorsum and without overlying 
pruinescence. Thorax pale brown, without black markings, 
but with the narrow metallic-green humeral stripes very 
conspicuous. Abdomen paler, segment 1, the sides and apical 
end of 9, and the whole of 10 pale brown. Anal appendages 
brown, conical, short, pointed at apex ; vulvar scale brown, 
robust, finely serrate below. 
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Distribution. —The type is a male in the British Museum 
from Pusa, Bihar, and, apart from two females from the 
same locality, is the only specimen known. It is related 
to L. viridula by the green thoracic stripe and by the close 
similarity of the anal appendages, but it differs by the extreme 
melanism, unknown in L. viridula, and by the longer ptero- 
stigma. I have hesitated to include this species, as I have 
not had the opportunity of comparing it with L. malabarica, 
which it closely resembles ; should the two species be synony¬ 
mous, L. nigriceps will have priority. The ground-colour 
of L. malabarica is blue, but the type of L. nigriceps may 
have undergone colour-changes from decomposition. 

17 Lestes thoracica Laidlaw. (Fig. 23.) 

Lestes thoracica Laid., Rec. Ind. Mus. vol. xix, pp. 152—3 (1920); 
Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, pp. 91, 92, pi. i, 
fig. 3 (1930). 

Male. —Abdomen 30-32 mm. Hind-wing 20 mm. 

Head : labium white ; labrum, bases of mandibles, and 
cheeks turquoise-blue; rest of head mat black, except 



Fig. 23.—Dorsal view of anal appendages of 
Lestes thoracica Laid., male. 


occiput and behind head, which are creamy-white ; eyes 
dark blue above, pale beneath. Prothorax black on dorsum, 
creamy-white laterally, marked with a large black spot on 
the anterior trochanter. Thorax pale olive-green, with a 
pinkish tinting towards the mid-dorsum ; the mid-dorsal 
carina finely black, as also the upper parts of the humeral 
and lateral sutures. Legs yellow, striped in their length 
with black on the outer side ; tarsi black ; flexor surface of 
femora also black. Wings hj-aline ; 10 to 11 postnodal nervures 
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to both fore- and hind-wings; pterostigma pale brown, 
framed in blackish nervures and with the outer distal end 
pale; braced, covering 1 to 2 cells. Abdomen black on 
dorsum, pale azure blue at the sides, the dorsal black expanded 
subapically on segments 2 to 7, completely ringing the latter 
segment; segments 8 to 10 entirely black on dorsum, sides, 
and beneath, except for a small latero-apical spot, bluish- 
white on both sides of the latter two segments. Anal 
appendages creamy white tipped with black; superiors 
one and a half times the length of segment 10, forcipate, 
apices rounded at the ends, curling in to meet each other, 
coarsely spined along the outer border, furnished at the junction 
of basal and middle thirds with a robust inner spine which 
is followed by the usual scale-like expansion, which occupies 
rather more than the middle third of the appendage and is 
finely denticulate along its inner border ; inferior appendages 
not quite half the length of superiors, thick at base, ungulate 
thereafter, rounded and furnished at apex with coarse hairs. 

Female .—Abdomen 28-31 mm. Hind-wing 20-22 mm. 

Very similar to the male. 

Head : labrum, cheeks, and bases of mandibles pale 
yellowish-green, rest of head olivaceous, with a small dark 
brownish mark on each side of the clypeus and some small 
spots in the ocellar space. Prothorax and thorap olivaceous 
green on dorsum, paler laterally and beneath, without any 
markings. Legs as for male, but the lateral stripes restricted 
to the distal ends of the femora. Wings palely enfumed; 
pterostigma as for male ; 10 to 12 postnodal nervures to fore¬ 
wings, 9 to 10 in the hind. Abdomen pale olivaceous, greenish- 
yellow at the sides, dark markings of dorsum poorly defined ; 
segments 2 to 7 with a pair of small spots transversely placed 
subapically on dorsum ; segments 8 and 10 and the apical 
two-thirds of 7, with the dorsum, black only, broad on 7 and 8, 
abruptly narrowed on 9 and 10; ventral borders of 8 to 10 
blackish-brown. Anal appendages very short, conical, pointed, 
creamy-white. Vulvar scale pale, robust, extending to end 
of abdomen, finely serrate along lower border. 

Distribution. —The species appears to be confined to Orissa, 
Bengal, Bihar, and the United Provinces. The type is a 
male taken at Agra, now in the Indian Museum, and there 
are other specimens in the same Museum from the Chilka 
Lake. I have a pair from Pusa, taken in July. It is easily 
recognized by the jet-black head (spotted with black in the 
female). The female resembles that of L . umbrina rather 
closely, but is distinguished by the head marked with black 
and by the pterostigma bordered outwardly only with pale 
brown. 
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Genus PLATYLESTES Selys (1862). (Fig. 24.) 

Platylestes Selys, Bull. Acad. Belg. (2) vol. xiii, p. 337 (1862). 

Small dragonflies of the size of Lestes and considerably 
smaller than Megalestes, resting with wings expanded, rather 
dull in colouring, non-metallic ; wings long and narrow, 
hyaline ; pterostigma subquadrate, about twice as long as 
broad, braced ; postnodal nervures moderately numerous ; 
ac (postcostal nervure) situate about midway between the 
two antenodal nervures ; ab meeting ac at border of wing ; 
discoidal cells narrow, acute distally, differing but slightly 
in shape and of the same length in fore- and hind-wings, that 
of fore-wing with the hinder border more than twice the length 



Fig. 24.—Wings of Platylestes platystyla (Ramb.), male. 


of the costal and at least three times the length of the basal, 
that of hind-wing only twice the length of the costal, but four 
times the length of the basal; IRiii and Riv-\-v arising much 
closer to arc than to node, and running parallel for some 
distance ; Riii arising from Rii about 3 to 4 cells after the 
node ; an oblique nervure always present between Riii and 
IRiii ; intercalated sectors at apical end of wing similar 
to genus Lestes . Abdomen slender, longer than wings , 
superior anal appendages forcipate, long and attenuated, 
with two spines on the inner border. Female with anal 
appendages markedly flattened and spatulate. 

Genotype, Platylestes platystyla.(Ramh.). 

Venationally Platylestes scarcely differs from Lestes, although 
its author emphasized that the nervure IRiii is zigzagged, 
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in contradistinction to Lestes, where it is not so ; this character 
is not, however, at all evident in any of the three specimens 
mentioned below under P platystyla, so that it may have been 
an aberration in the wing of the type female. The slight but 
very evident difference between the discoidal cells of the fore- 
and hind-wings, together with the elongate attenuated anal 
appendages of the male, point to a close relation to Ceylono- 
lestes, or at least to a passage from Lestes to that genus; 
Platylestes may therefore be considered as a link between 
the two. 

18. Platylestes platystyla (Rambur). (Figs. 24, 25, & 26.) 

Lestes platystyla Ramb., Ins., Nevrop. p. 254 (1842). 

Platylestes platystyla Selys, Bull. Acad. Belg. (2) vol. xiii, p. 338 
(1862); id., Ann. Mus. Civ. Genova, (2) vol. x (xxx), p. 499 
(1891); Laid., Rec. Ind. Mus. vol. xix, pp. 155-7 (1920); Fras., 
J. Bombay Nat. Hist. Soc. pp. 92-4, text-figs. 1, 2 b (1930). 

Platylestes platystylus Kirby, Cat. Odon. p. 164 (1890); id., J. Linn. 
Soc. Lond., Zool. vol. xxiv, p. 566 (1893). 

Male. —Abdomen 33 mm. Hind-wing 21 mm. 

Head : labium dirty yellow; labrum, bases of mandibles, 
and cheeks olivaceous, the former with a medio-basal dark 
brown spot lying in a median sulcus ; rest of head violaceous 
brown, with three small black spots at base of postclypeus 
and similar spots at base of antennae and anterior to the 
median ocellus ; behind eyes yellowish ; eyes olivaceous 
above, paler below. Prothorax and thorax palest khaki 
brown, paler at the sides and pruinosed white beneath, 
the thorax with a large number of black spots, disposed 
as follows:—One at the anterior end of the antealar sinus, 
an antehumeral spot lying near the middle of the mid-dorsal 
carina, three humeral spots, a superior, a medial, and an inferior, 
four spots on the mesepimeron, one at its upper third, one over 
the spiracle, and two at its lower part, a spot at the upper 
part of the postero-lateral suture, two spots on the ventro¬ 
lateral border, and two small points, closely apposed, beneath 
thorax behind the hind limbs. Legs pale whitish-yellow 
with black spines, the anterior pair of tibiae with a black 
outer stripe, and a similar line along the extensor surface 
of femora. Wings palely enfumed, petiolated as far as ac, 
rather pointed at apices; pterostigma short and broad, 
not quite twice as long as broad, distal end nearly straight, 
proximal oblique and in line with the brace, costal border 
shorter than hinder, covering about two cells, dark brown, 
with white or pale inner and outer ends; 10 to 11 postnodal 
nervures in the fore-wings, 9 in the hind, more rarely 8. 
Abdomen olivaceous, changing to warm reddish-brown on 
the hinder segments ; segments 1 to 6 with small paired 
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subdorsal, lanceolate, subapical dark brown spots, these 
segments paler at both ends, especially at the base, where 
the ground-colour tapers to a point; segments 8 to 10 with 
si mil ar subapical spots, but yellow and conspicuous against 
the dark background ; segments 2 to 7 with black apical 
rings. Anal appendages whitish, the superiors black at base, 



Fig. 25.—Head and thorax of Platylestes platystyla (Ramb.), 

showing markings. 


curling in at apices to meet each other in a gradual and regular 
curve, but the extreme apices curling a little outwards again, 
the outer border coarsely spined, the inner border with a thin 
shell-like plaque beginning from .near the base as an obtuse 
spine and terminating about the junction of the middle 
and outer thirds of the appendage in an acute spine ; apex 
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furnished with a tuft of stiff hairs ; the whole appendage 
longer and narrower than in Lestes, and the inner expansion 
much narrower and resembling rather closely the type of 
Ceylonolestes ; inferior appendages about half the length, 
thick at base, apposed at extreme apices, then divergent 
and abruptly narrowed and ungulate, finally convergent at 
apices so as to enclose a small oval space. 

Female. —Abdomen 33 mm. Hind-wing 23 mm. 

Closely resembles the male in most respects, differing 
mainly in sexual characters. The black spots on the post- 
clypeus and head are absent; labrum and bases of mandibles 
pale brown or yellowish; eyes brown ; thorax, legs, and wings 
similar to the male ; fore-wings with 10 postnodal nervures, 
hind with only 8 ; pterostigma about twice as long as broad ; 
abdomen dark brown on dorsum, segments 8 and 9 dark 




Fig. 26.—Anal appendages of Platylestes platystyla (Ramb.). 
a. Dorsum of female. b. Dorsal view of male. 

oclireous, 10 golden brown, clouded with dark brown near 
the base and along the mid-dorsal carina, otherwise marked 
as for the male. Anal appendages yellow, blackish-brown 
at the base, as long as segment 10, flattened, lanceolate, 
but inner border rather sinuous, apex obtusely pointed. 
Vulvar scale robust, not extending to the end of abdomen, 
yellow, clouded with brown. 

Distribution .— Bengal and Burma. 

Very few specimens of this rare and interesting species are 
known ; the type is a female in the Selysian collection, the 
original Rambur type. Its description differs considerably 
from the above, but the differences are probably due to its poor 
condition and, perhaps, decomposition. The above description 
is made from a fine specimen from Hasimara, Duars, Bengal, 
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taken by Mr. H. V O’Donel, 7 viii. 23, a female with one anal 
appendage missing, and now in my collection. The description 
of the male is from a specimen in the Indian Museum taken 
in Calcutta in November. There is another male in the Pusa 
collection from Burma, and these four specimens are the only 
ones known. The quadrate pterostigma will at once distinguish 
the species from any other Lestes. It is possible that more 
than one species exists among these four, but I doubt it. 
It is to be hoped that more material will come to hand to 
settle this point. 


Genus CEYLONOLESTES Kennedy (1920). (Fig. 27.) 

Ceylonolestes Kennedy, Ohio Journ. Sci. vol. xxi, no. 2, p. 84 
(1920); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, p. 94 (1930). 
Ceylanicolestes Fras., Rec. Ind. Mus. vol. xxvi, p. 487 (1924). 

Lestes (Section 2, 1st Group, A) Selys, Syn. Lestes, p. 42 (1862). 

Dragonflies of small stature, resting with wings closed 
over dorsum; body non-metallic, ground-colour bright 
azure blue ; wings hyaline, untinted, petioled as far as ac, 



Fig. 27.—Wings of Ceylonolestes cyanea (Selys), male. 

ab meeting ac at hinder border of wing, ac situated at a level 
more or less distal to the mid-point between the two antenodals, 
discoidal cells differing in shape and size in fore- and hind-wings, 
narrow, long, and acutely pointed at the distal angle, discoidal 
cell of fore-wing with posterior border more than twice the 
length of the costal and nearly four times the length of basal, 
that of the hind wing with posterior border not quite twice 
the length of costal and five times the length of basal, Riii 
arising about 4 cells distal to the node in fore-wing, 3 cells 
in the hind ; IRiii and Riv-\-v arising much closer to arc 
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than to node, IRiii zigzagged towards its apical end, 
MA zigzagged from level of node, oblique vein present 
between Riii and IRiii ; pterostigma unicolorous, narrow, 
more than twice as long as broad, braced, outer end not 
oblique ; intercalated sectors similar to genus Lestes. Pos¬ 
terior lobe of prothorax simple, rounded, not lobed. Superior 
anal appendages forcipate, long and attenuated, furnished 
along the middle third of the inner border with a narrow 
expansion which begins and ends in a sharp spine ; inferior 
appendages variable, anal appendages of female conical, 
short. 

Distribution. — Ceylon, S. India, Burma, Bengal, Punjab, 
and Japan. Four species are confined to South India and 
Ceylon, two to Burma, one to N. India, and the remaining 
one ( C . peregrinus Ris) to Japan. 

Genotype, Ceylonolestes gracilis (Selys). 


Key to the Species of Ceylonolestes. 


1 . 


r Thorax with a single mid-dorsal dark 
band only, no enclosed antehumeral 
stripes ... 

Thorax with humeral and lateral as well 
as dorsal dark markings, and more or 
^ less enclosed antehumeral stripes. 


2 . 


Wings enfumed pale brown ; pterostigma 
very elongate, longer in the hind-wing 
than in the fore, bright rusty red in 
colour 

Wings not enfumed ; pterostigma of the 
same size in fore- and hind-wings, black 
or blackish-brown in colour 


2 . 


4. 


inflata, sp. n., p. 67. 


3. 


*• 


Dorsal thoracic marking and dorsal 
markings of segments 1 and 2 dark 
metallic green; pterostigma compar¬ 
atively short and stout, black 
Dorsal thoracic marking dark reddish 
cupreous brown ; dorsum of segments 
1 and 2 black ; pterostigma elongate 
and narrow, brownish-black 


4. 


'’Antehumeral stripes partially enclosed on 
the outer side by a row of 2 or 3 black 
- spots . . . .... .. 

Antehumeral stripes entirely enclosed on 
^ the outer side by a complete black band. 


f Abdominal segments 2 to 7 with paired 
j dorsal apical spots or stripes, the mid- 
5. J dorsum blue between them .. 

Abdominal segments 2 to 7 broadly black 
^ on dorsum 


[p. 65 

divisa (Hagen-Selys), 


[P- 

pulcherrima Fras., 


72. 


gracilib (Hagen), p. 64. 
5. 


cyanea (Selys), p. 74. 

6 . 


6 



Burmese species . 
South Indian species 


birmana (Selys), p. 71. 
davenporti Fras., p. 69. 
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19. Ceylonolestes gracilis (Hagen). (Fig. 28.) 

Lestes gracilis Hagen, Verh. Zool.-bot. Ges. Wien, vol. viii, p. 476 
(1858); Selys, Bull. Acad. Belg. (2) vol. xiii, p. 327 (1862)^ 
Kirby, Cat. Odon. p. 163 (1890); id., Proc. Zool. Soc. Lond. 
p. 206 (1891) ; id., J. Linn. Soc. Lond., Zool. vol. xxiv, p. 566 
(1893); Laid., Rec. Ind. Mus. vol. xix, p. 158 (1920). 

Lestes gracilis gracilis Ris, Suppl. Ent. no. v, pp. 13-15, pi. i, fig. 4 
(1916) ; Laid., Spolia Zeylan. vol. xii, p. 358 (1920). 

Ceylonolestes gracilis Eras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 94, 95, pi. i, fig. 8 (1930). 

Male .—Abdomen 30-33 mm. Hind-wing 20-22 mm. 

Head : labium yellowish-white ; labrum, cheeks, and bases 
of mandibles pale azure blue ; rest of head mat black, with 
a cupreous reflex ; eyes deep blue above, paler beneath. 
Prothorax blue at the sides, with two thick brownish-black 
bands on the dorsum. Thorax azure blue, paler on sides 
and beneath, dorsum with a thick cupreous or bronzed black 



Fig. 28.—Dorsal view of anal appendages of 
Ceylonolestes gracilis (Hagen), male. 

band extending outwards nearly as far as the humeral suture ; 
upper part of humeral suture black, and slightly posterior 
to it a chain of three bronzed black spots ; a spot on the lower 
part of mesepimeron just behind the trochanter and another 
on the upper part of the postero-lateral suture. Beneath, 
two small triangular blackish areas on the paired sclerites. 
Legs ochreous on the extensor surfaces, black on the flexor, 
as also the tarsi; spines moderately long and numerous. 
Wings hyaline; 10 to 12 postnodal nervures to fore-wings, 

10 to 11 in the hind ; pterostigma rather more than twice 
as long as broad, outer end not oblique, covering two cells, 
braced, dark reddish-brown. Abdomen azure blue, marked 
on dorsum with bronzed black ; segment 1 with a small 
baso-dorsal quadrate black spot, 2 with a broad dorsal band 
falling short of the apical border, sometimes split up into 
two broad parallel stripes by the dorsal crest, which is bluish, 
but in adults the stripes confluent for rather more than 
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the basal half, after which is seen a small round blue spot on 
the dorsal carina continuous with a fine blue line which runs 
into an apical blue ring ; segments 3 to 8 with narrow blue 
basal rings and the mid-dorsal carina finely yellow, rest of 
dorsum bronzed black; segment 9 with the dorsal black 
ending well before apical border as two widely divergent 
points, the apical portion blue, as also the whole of segment 
10, except for a small basal spot of black on each side. Anal 
appendages black, very long, sinuous, and forcipate, curling 
gradually inwards until the apices meet, after which they 
are directed straight back in a bayonet-like angulation to 
end in a moderately acute point; the inner border at its 
middle third furnished with a scale-like dilatation which 
begins rather abruptly as a rounded angle and ends in a long 
fine spine ; beneath this dilatation, at its middle, a small 
pointed tubercle visible only in profile, outer border near 
apex coarsely spined ; inferior appendages tumid, apposed, 
rounded at apex, about half the length of superiors, which 
are about half as long again as segment 10. 

Female. —Abdomen 29-30 mm. Hind-wing 23 mm. 

Marked exactly as in the male, but the ground-colour 
greenish-blue. In some specimens the dorsal markings 
of segments 2 to 5 or 6 are metallic green and the mid-dorsal 
carina is finely ochreous as far as segment 7 Wings with 
9 to 10 postnodal nervures in the fore and 9 in the hind; ptero- 
stigma similar to the male. Anal appendages brown, paler 
at the base, black at apices, pointed, conical, about as long 
as segment 10 ; vulvar scale yellow or pale brown, broadly 
black along lower border, which is not serrate. 

Distribution. — Ceylon : hill tracts up to 6,000 ft. The 
type, a male in the Hagen collection, is from Ramboda. 
I have a large series collected by Col. F. Wall, I.M.S., at 
Bandarawela, 5,000 ft., during October. 

The species is distinguished from others by the bifid dorsal 
marking on segment 9 and by the posthumeral chain of 
three spots. As pointed out by Dr. Ris, these spots are not 
mentioned in the original description. 

20. Ceylonolestes divisa (Hagen-Selys). (Fig. 29.) 

Lestes divisa Hagen-Selys, Bull. Acad. Belg. (2) vol. xiii, p. 328 
(1862); Laid., Rec. Ind. Mus. vol. xix, p. 158 (1920); Laid., 
Spolia Zeylan. vol. xii, pp. 358-60 (1924). 

Lestes divisus Kirby, Cat. Odon. p. 163 (1890) ; id., J. Linn. Soc. 
Lond., Zool. vol. xxiv, p. 566 (1893) ; Ris, Ent. Suppl. no. 5, 
p. 13 (1916). 

Ceylonolestes divisa Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 95, 96 (1930). 

Male. —Abdomen 33 mm. Hind-wing 19-21 mm. 

Head : labium pale yellow ; labrum, genae, bases of man¬ 
dibles, and anteclypeus turquoise-blue, as also a small 

vol. i. F 
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spot at the centre of postclypeus ; rest of head, including 
beneath, black ; eyes dark olivaceous. Prothorax pale blue 
at sides, dorsum blackish-brown, this area split by a narrow 
reddish-brown line on the mid-dorsum; posterior lobe 
broadly rounded, shallow. Thorax with a broad dorsal 
metallic-green band extending nearly up to the humeral 
suture, narrowing somewhat below; laterally pale blue, 
with a small black spot at the upper end of humeral suture, 
a second at the upper end of postero-lateral suture, and a third 
at the base of the hind legs; two elongate oval metallic - 
green spots lying just posterior to the humeral suture. 
Legs ochreous, flexor surfaces dark blackish-brown. Wings 
hyaline; pterostigma rather short, only twice as long 
as broad, outer end squared, black, covering two cells; 10 to 12 




Fig. 29.—Anal appendages of Ceylonolestes divisa (Hagen-Selys), male. 
a. Left lateral view. b. Dorsal view. 


postnodal nervures in fore-wings, 10 in the hind. Abdomen : 
segment 1 with a broad black basal spot, the sides blue , 
segment 2 with a narrow dorsal thistle-shaped marking 
extending the whole length of segment, black for its apical 
third, dark metallic green for the basal two-thirds ; segments 
3 to 8 broadly black on dorsum, this band expanding somewhat 
subapically, narrowing basally to leave narrow blue basal 
annules ; segment 9 black for its basal half, the black tapering 
apically, apical half and the whole of segment 10 azure blue. 
Anal appendages ochreous, black at apical ends ; superiors 
longer than segment 10, forcipate, narrow, with some spines 
along the outer apical border, furnished within by an expansion 
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which begins gradually and is bevelled off into the appendage, 
whilst at its apical end it terminates in a long fine spine ; 
apex glossy black, subrotundate, slightly bevelled within. 
Inferiors only half the length of superiors, very tumid, 
conical, broad at base, bluntly obtuse at apex. 

Female. —Abdomen 31 mm. Hind-wing 21 mm. 

Very similar to the male, but the ground-colour greenish 
or pale olivaceous, with markings similar to the male. Anal 
appendages shortly conical, brown; vulvar scales short, 
dark brown, minutely serrate along lower border. 

Distribution. —Confined to the hilly tracts of Ceylon. 
Type , a male, from the Ramboda Pass, in the Hagen collection ; 
co-type, a female in the same collection. Laidlaw reports 
it from Kandy, 2,000 ft., during the months of May to July. 
Paratypes in the Laidlaw and author’s collections. 

Closely allied to and similar to C. gracilis , from which it differs 
by the short black pterostigma, metalhc-green dorsum to 
thorax, and marking on dorsum of segment 2; also by the 
inner dilatation of the superior anal appendages beginning 
gradually instead of abruptly. 

21. Ceylonolestes inflata, sp. n. (Fig. 30.) 

Male. —Abdomen 35 mm. Hind-wing 19 mm. 

Head : labium palest yellow ; labrum, bases of mandibles, 
and genae turquoise-blue; anteclypeus yellowish-brown ; 
postclypeus with four quadrate black spots on a tawny 
ground-colour as in C. pulcherrima ; frons, vertex, and 
occiput dark reddish-brown, with a cupreous reflex, but 
the back of latter and beneath the head pale bluish-green ; 
eyes olivaceous, darker brown above. Prothorax bluish- 
green on the sides and subdorsum, with a broad dark reddish- 
brown stripe on mid-dorsum extending from anterior to 
posterior lobe and narrowly divided by a thin medial reddish 
stripe ; posterior lobe broadly rounded, its border slightly 
crenate. Thorax pale blue on sides, bluish-green on the 
humeral region, the mid-dorsum with a moderately narrow 
black stripe with a cupreous reflex. The mid-dorsal carina 
very finely reddish ; a small black spot at the upper end of each 
lateral suture; beneath immaculate, pale yellow. Legs 
bluish, darker at distal ends of femora, the tibiae bright 
ochreous on the extensor surface, spines black. Wings 
enfumed brown, reticulation reddish-brown; pterostigma 
bright ferruginous framed in reddish nervures, very elongate, 
especially in the hind-wings, where it is nearly half as long 
again as in the fore, ends slightly oblique ; 13 postnodal 

nervures in fore-wings, 11 in the hind. Abdomen pale 

F 2 
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azure blue at sides, marked broadly with black on dorsum 
as follows:—Segment 1 with a broad quadrate spot extending 
from end to end of segment ; segment 2 with a narrow 
thistle-shaped marking connected by its stalk to a narrow 
apical ring ; segments 3 to 5 with a broad dorsal stripe 
expanding apically and confluent here with a narrow apical 
ring, tapering to a point at base ; segments 6 to 9 and the 
apical third of 5 dark reddish-brown, but the sides narrowly 
blue ; segment 9 with the apical half bluish ; segment 10 
almost entirely blue, marked with two broad basal spots 
confluent at their bases. Anal appendages black ; superiors 
slightly longer than segment 10, but the apical half curled 
strongly down and in, so as to give a foreshortened appearance 
to the appendage ; a broad inner shelf at the middle of each 
appendage ending distallv in a very robust spine ; some 



Fig 0.—Anal appendages of Ceylonolestes inflata, sp. n., male, 
o. Seen from the right side. b. Seen from above. 

robust spines along the outer border ; apex rounded, obtuse, 
very glossy ; inferiors half as long, very tumid and rounded 
or globate, with a short foliate process perched on top of each, 
directed straight back. 

Female unknown. 

Distribution .—A single adult male from May my o, North 
Shan States, Burma., collected by Col. F Wall, 5. vi. 25, 
now in the author’s collection. 

Bears a strong resemblance to C. pulcherrima , from which 
it is distinguished by the strongly angulated and much more 
robust appendages, and also by the enfumed wings with 
bright rusty elongate pterostigma. The same characters 
will serve to separate it from the rest of the genus. The only 
other species of the genus from Burma has enclosed blue 
antehumeral stripes. 
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22. Ceylonolestes davenporti Fraser. (Fig. 31.) 

Lestes gracilis birmanus Ris, nee Selys, Suppl. Ent. no. 5, pp. 13, 14 
(1916); Laid., Rec. Ind. Mus. vol. xix, p. 158 (1920). 

Ceylonolestes davenporti Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 96, 97. pi. i, fig. 7 (1930); id., Rec. Ind. Mus. vol. xxxiii, 
pp. 448, 464 (1931). 

Male .—Abdomen 30-33 mm. Hind-wing 19-23 mm. 

Head : labium pale yellow ; labrum, bases of mandibles, 
cheeks, and clypeus turquoise-blue, postclypeus with its outer 
ends broadly black, only the central part blue; head above 
bronzed or cupreous black ; occiput yellow at the median 
parts of its hinder border. Prothorax black on dorsum, 
broadly blue laterally, and with a median dorsal stripe on 
the middle lobe tapering anteriorly; anterior lobe blue, 
with a small black spot posteriorly on its mid-dorsum ; 



Fig. 31.—Dorsal view of anal appendages of 
Ceylonolestes davenporti Fras. 

posterior lobe with a fine mid-dorsal blue line which broadens 
anteriorly to become confluent with the mid-dorsal blue of 
middle lobe. Thorax black on dorsum, with a cupreous 
reflex as far back as nearly to middle of mesepimeron, the 
border of the black being broadly angulate or crenulate ; 
a narrow antehumeral blue stripe bordering the humeral 
suture, incomplete above, where it slightly overlaps the suture ; 
laterally azure blue, with a small linear spot on mesepimeron 
near its upper part, and a second black spot on upper part 
of postero-lateral suture. Beneath pale blue or yellow 
clouded with brown, two oblique spots on the paired sclerites 
just behind the hinder pair of limbs and a pair of tiny pyriform 
black spots at centre. Legs bluish-green on whole of extensor 
surfaces from femora to tarsi, black on flexor. Wings 
hyaline ; pterostigma blackish or dark reddish-brown, 
the terminations of the bordering nervures posteriorly white, 



70 


CCENAGRIIDvE. 


covering nearly two cells, braced, nearly three times as long 
as broad ; 10 to 13 postnodal nervures in fore-wings, 10 to 11 
in the hind. Abdomen azure blue laterally, broadly black 
on dorsum, with a metallic green reflex as far as segment 5, 
then with cupreous reflex to the end of segment 8; the greater 
part of 9 and the whole of segment 10 azure blue save for 
a narrow medio-basal black line and a lateral black spot 
on each side of segment 10 ; segment 1 black on dorsum 
from base to apex ; segment 2 marked as for C. divisa , the 
metallic band extending from base to apex, but tapering 
to a point at apex of segment to become confluent with a 
narrow apical black ring, mid-dorsal carina finely ochreous. 
expanding into a small blue spot just apical to the middle 
of segment; segments 3 to 5 with the mid-dorsal carina 
finely ochreous, with narrow blue basal rings and with the 
dorsal black expanded subapically on each segment; seg¬ 
ments 7 and 8 entirely black save for the ventral borders 
of 8 narrowly ; segment 9 with a broad triangular black spot 
on each side narrowly confluent over dorsum at base, tapering 
apically, but not nearly reaching end of segment. Anal 
appendages blue, apices and inner border black, or entirely 
black in old specimens, the apices thickly coated with white 
hairs; superiors forcipate, long, attenuated, and curved 
gently towards each other to meet at apices, which are 
thickened, with the point directed straight back, coarsely 
spined along outer border near apex, and with the usual 
expansion on the inner border at the middle third beginning 
as an abrupt rounded angle and ending in a long acute spine ; 
beneath the appendages, near the middle of the expansion, 
a small tubercle seen in profile ; inferior appendages half the 
length of superiors, which are about half as long as segment 10 ; 
broad, rounded, apposed at bases ; apices rounded, black. 

Female. —Abdomen 31 mm. Hind-wing 24 mm. 

Closely similar to the male, the markings only differing 
on segments 8 and 9, where the sides are broadly blue; seg¬ 
ment 9 has the whole of dorsum cupreous black, whilst 10 
has two large triangular black spots confluent or not over 
dorsum as on segment 9 in the male. Wings hyaline, palely 
enfumed in very old specimens ; 11 postnodal nervures 

in the fore-wings, 9 in the hind ; pterostigma reddish-brown. 
Anal appendages greenish-blue, about as long as segment 10, 
conical, pointed ; vulvar scale yellow, brownish-black along 
the border, which is very minutely serrate. 

Distribution. — Western Ghats south of the Palghat 
Gap, from 4,000 ft. to 0,000 ft. I have specimens from the 
Palni Plateau and from the Mudis and Anaimalai Hills, 
the latter being decidedly smaller than the Palni specimens, 
which are taken at a greater altitude. Recently I found it 
moderately common at Manar, Travancore, during July. 
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Mr. T. Bainbrigge Fletcher and Col. Frere took this species 
plentifully in the Palnis from May to July, but I found it by no 
means common in the Mudis, where it required much searching 
for. Here it frequented only one locality amongst scrub, 
near a river, resting almost vertically and with closed wings. 
I was much struck with how blue it appeared as compared 
with dried specimens, or even with C. pulcherrima in the living 
state. 

It is distinguished easily from C. gracilis and C. divisa 
by the blue antehumeral stripe. From C. birmana Selys, 
with which Dr. Ris thinks the species to be synonymous, 
the differentiation is far more difficult, but as the Selysian 
description is very brief, I have no doubt differences will 
easily be found. All species of the genus are so local in their 
distribution that I am unable to conceive C. birmana as 
occurring in Continental India and in so far removed a district 
as the Western Ghats. It is thus, for geographical reasons 
only at present, that I consider them to be two distinct 
species. 

23. Ceylonolestes birmana (Selys). 

Lestes birmana Selys, Ann. Mus. Civ. Genova, (2) vol. x (xxx), 
p. 495 (1891). 

Lestes gracilis birtnanus Ris, nec Selys, Suppl. Enfc. no. 5, pp. 13-14 
(1916 ); Laid., Rec. Ind. Mus. vol. xix, p. 158 (1920). 

Ceylonolestes birmanus Eras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 97, 98 (1930). 

Male .—Abdomen 30 mm. Hind-wing 21 mm. 

The Selysian description of a single male taken at Pwepoli, 
Burma, in June, is as follows :—“ I am not certain that this 
single male is divisa Hagen, which I do not possess and which 
1 know only from a short description which I published 
in 1862 in ‘ Syn. Lestes,’ no. 40. In the Puepoli specimen 
there is, immediately after the humeral suture on the sides 
of the thorax, a moderately broad black band of which the 
outer border has three angles en echelon somewhat like that 
seen in L. colensonis of New Zealand. This black band is 
not mentioned in the description of divisa and if not a simple 
omission, the species of Fea will be new and I propose for 
it the name of Lestes birmana , distinguished from L. divisa, 
Ceylon, by the front of thorax black with a blue antehumeral 
band on each side.” 

Thus the description, if such a brief one may be so called, 
fits C. davenporti exactly; but, even so, such is the extremely 
local character of all species of Ceylonolestes that the vast 
distance separating Burma from the Western Ghats of India 
seems to me an insuperable difficulty in regarding the two 
insects as conspecific. Further material from Burma is 
needed to settle this point. 
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24. Ceylonolestes pulcherrima (Fraser). (Figs. 32 & 33.) 

Ceylanicolestes 'pulcherrima Fras., Rec. Ind. Mus. vol. xxvi, pp. 487— 
9, pi. xxvi, fig. 6 (1924). 

Ceylonolestes pulcherrima Fras., J. Bombay Nat. Hist. Soc. vol. 
xxxiv, pp. 98, 99, pi. i, fig. 10, and text-fig. 2 a (1930) ; id., Rec. 
Ind. Mus. vol. xxxiii, p. 448 (1931). 

Male .—Abdomen 34 mm. Hind-wing 21 mm. 

Head : labium white ; labrum, bases of mandibles, cheeks, 
and anteclypeus turquoise-blue ; postclypeus darker blue, 



Fig. 32.—Head and thorax of Ceylonolestes pulcherrima Fras., 
male, showing markings. 


marked with two small black points, rest of head black, 
with a dull green metallic reflex ; eyes deep blue above, 
turquoise-blue in front, greenish-yellow beneath. Protliorax 
blue laterally, brownish above, marked with two dark 
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metallic green parallel stripes. Thorax turquoise-blue laterally, 
the dorsum narrowly dark metallic green, the mid-dorsal 
carina and margins of antealar sinus finely blue ; laterally 
marked with a large black spot behind the upper part of the 
first lateral suture and a smaller one behind its middle ; 
the upper ends of sutures black, beneath dirty white, with 
two large black spots converging at the anterior part of the 
impaired sclerites, and a larger blackish-brown spot on either 
side posterior to them. Legs brown, flexor surfaces black. 
Wings hyaline, postnodal nervures to fore-wings 12, in the 
hind 11 ; pterostigma blackish-brown, with paler borders, 
about three times as long as broad, inner side oblique, outer 
straight. Abdomen azure blue marked with black, as follows:— 
Segment 1 with a small basal black spot; segment 2 with 
a narrow apical ring and a broad dorsal band shaped like the 



Fig. 33.—Dorsal view of anal appendages of 
Ceylonolestes pulcherrima Fras. 

head of a thistle extending from base to apex ; segments 3 to 7 
with dorsal bands not quite extending to base of segments, 
where they leave a small blue ring, apically expanding, and 
then contracting again to become confluent with narrow 
apical black rings ; segment 8 all black, except the apical 
suture, which is blue; segment 9 with the basal third black, 
the remainder blue, as is the whole of segment 10. Anal 
appendages : superiors blue at base, turning to white and finally 
brown at apices, which are tipped with white hairs, narrow, 
forcipate, apices curling gradually in until they meet, outer 
border near apices coarsely spined, furnished on the inner 
border with a very narrow expansion, which begins to emerge 
from the appendage gradually, not abruptly as in other species 
(except C. divisa), and ends in a long fine spine ; inferior 
appendages about half the length of superiors, which are 
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about half as long again as segment 10, very tumid, apposed 
except at extreme apices, broadly conical. 

Female. —Abdomen 33 mm. Hind-"vving 24 mm. 

Head : eyes olivaceous green above, pale greenish-yellow 
beneath ; labrum very pale blue, rest of head as in the male. 
Prothorax and thorax pale olivaceous brown, with a somewhat 
violaceous tint, the mid-dorsal carina and margins of antealar 
sinus finely reddish-brown, black markings exactly similar 
to the male. Legs pale yellowish-brown, flexor surfaces 
black. Wings similar, but in old adults evenly tinted with 
pale brown ; 11 to 12 postnodal nervures to fore-wings, 10 

in the hind ; pterostigma as for the male. Abdomen violaceous 
brown, changing to reddish-brown on the distal segments, 
marked with black, as follows :—Segment 1 with a basal 
black dorsal spot; segment 2 with a broad dorsal band split 
by the reddish-brown dorsal carina for its apical two-thirds, 
the band unevenly expanded towards the basal border of 
segment, abruptly expanded towards the apical; segments 
3 to 5 as for the male ; segments 5 and 7 with blue basal 
rings ; segments 6 and 7 with the dorsal band rather ill defined 
towards the base of segments, whilst segments 8 to 10 are 
uniform dark brown. Anal appendages as long as segment 10, 
conical, pointed, pale blue ; vulvar scale robust, dark brown, 
very minutely serrate along free border. 

Distribution. —Found only in Coorg, but in many swampy 
localities at about 2,500 ft. to 3,500 ft. in that area. Usually 
found in jungly retreats ; a belt of dense scrub or trees sur¬ 
rounding a small pond is the favourite situation. In such 
a place they may be found perched on the tips of twigs 
at any height up to about 15 feet from the ground. The 
species is essentially arboreal, males being found in the above- 
described swampy retreats, females in the surrounding jungle 
not far from the breeding-places. 

25. Ceylonolestes cyanea (Selys). (Figs. 27 & 34.) 

Lestes cyanea Selys, Bull. Acad. Belg. (2) vol. xiii, p. 335 (1862); 
Laid., Rec. Ind. Mus. vol. xix, pp. 158-61 (1920). 

Lestes cyancus Kirby, Cat. Odon. p. 163 (1890). 

Indolcstcs Helena Fras., Mem. Dept. Agric. India (Ent.), vol. vii, 
pp. 60-1, pi. vii, fig. 1 (1922). 

Indolcstcs veronica Fras., ibid. vol. viii, no. 8, p. 85 (1924). 

Ceylonolestes cyanea, Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 99-101, pi. i, fig. 9, & text-fig. 3 (1930). 

Male. —Abdomen 32-36 mm. Hind-wing 21-24 mm. 

Head: labium palest brown or dirty white; labrum, cheeks, 
and bases of mandibles turquoise blue ; rest of head mat 
black, with a coppery reflex behind the bases of antennae ; 
eyes dark blue above, paler below. Prothorax black on 
dorsum, with a blue mid-dorsal stripe, narrow on the posterior 
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lobe, broadening abruptly on the median lobe; laterally 
pale blue, traversed by a thick longitudinal black stripe. 
Thorax with the dorsum and sides as far posterior as the 
middle of mesepimeron black, with a violet or coppery 
reflex, the borders of the antealar sinus and the mid-dorsal 
carina finely mapped out in pale greenish-blue, a narrow 
antehumeral stripe gradually broadening below, limited 
posteriorly by the humeral suture and incomplete above, 
but continued posterior to the suture by a narrow dagger¬ 
shaped stripe, the upper portion of which may be cut off to 
form an isolated small spot; laterally blue, the margin 
where it meets the black anteriorly being irregularly zigzagged 
or angulated, the black extending back above and gradually 
tapering away on the metepimeron and descending for a short 



Fig. 34.—Dorsal view of anal appendages of 
Ceylonolestes cyanea (Selys). 

distance along the postero-lateral suture ; beneath pale brown, 
with two triangular areas dark brown. Legs with the flexor 
surfaces of femora and tibiae and the tarsi black, the extensor 
surfaces of femora and tibiae bright ochreous. Wings hyaline, 
palely enfumed in very old adults only; 13 to 14 postnodal 
nervures to fore-wings, 11 to 12 in the hind ; pterostigma 
rather squared at both ends, especially distally, braced, but 
the brace occasionally proximal to the pterostigma, about 
3£ times as long as broad, black or blackish-brown, covering 
three or more cells ; Riii arising 3 to 4 cells distal to the node; 
posterior border of discoidal cell in the fore-wing about 
4 times as long as the basal, and about 5 times as long in 
the hind ; ac slightly nearer the level of the distal antenodal 
nervure. Abdomen azure blue marked with black, as follows :— 
.Segment 1 with the base black, the outer borders of this 
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marking prolonged apically as a narrow black line as far 
as the apical border ; segment 2 with a narrow subdorsal 
black stripe on each side, which becomes confluent at a point 
over the dorsum at the apical border of the segment and sends 
up a subapical pointed prolongation over the dorsum to nearly 
enclose a small subapical spot of the ground-colour , seg¬ 
ments 3 to 6 with apical paired wedge-shaped spots confluent 
finely over the dorsum at apical border but tapering basally, 
the mid-dorsal carina finely blue between them, these spots 
gradually lengthening from segments 3 to 6, on the latter 
of which they extend for about half-way to base ; segment 7 
nearly entirely black, only a narrow basal ring and the whole 
length of the mid-dorsal carina finely blue ; segments 8 
and 9 all black except the mid-dorsal carina, which is finely 
blue ; segment 10 entirely blue, but some black spines along 
its apical border. Anal appendages blue, changing to fer¬ 
ruginous and finally blackish-brown at extreme apex, about 
half as long again as segment 10, forcipate, curving gradually 
in to meet at apices, which are directed straight back (the 
two appendages resembling the arms and hands of a man 
in the act of diving), furnished near the base with a narrow 
expansion occupying the middle third of appendage, arising 
insensibly from the body of appendage and not as a blunt 
spine, and terminating in a long, thin, acutely pointed spine 
directed towards apex of appendage ; apex obtusely pointed 
and directed a little downwards and slightly expanded as 
seen in profile, tipped with fine white hairs, outer border 
rather coarsely spined; inferior appendages rudimentary, 
tumid, rounded at apices, closely apposed, about one-fourth 
the length of superiors. 

Female. —Abdomen 33-36 mm. Hind-wing 24-28 mm. 

Head, thorax, and legs marked exactly as in the male, but 
the ground-colour pale greenish-blue : wings in elderly 
adult specimens more deeply enfumed, especially towards 
the apices, 12 to 14 postnodal nervures to fore-wings, 11 to 12 
in the hind ; pterostigma dark reddish-brown, the inner 
and outer borders finely bright ochreous. Abdomen with 
the black markings more extensive, as follows :—Segment 1 
with whole of dorsum black save for a small mid-dorsal 
spot of blue ; segment 2 with the subdorsal black stripe 
thicker and confluent at base as well as apical border of segment , 
the included ground-colour narrow at apex and base but 
broadening at the middle three-fifths ; segments 3 to 6 with 
the apical spots prolonged basally as narrow black stripes 
almost as far as the base, where they leave a broad basal 
blue ring confluent with a broad mid-dorsal blue stripe, 
which extends as far as apex of segments ; segment 7 similar 
to the male, but the basal blue ring broader : segment 8 
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with the dorsum all black save for the basal half of mid¬ 
dorsal carina, which is finely blue ; segment 9 entirely black 
and segment 10 all blue save for a minute mid-dorsal basal 
triangle of black. Anal appendages pale ochreous or carneous, 
about as long as segment 10, conical, pointed ; vulvar scale 
blackish-brown, yellow along attached border, lower margin 
not serrate. 

Distribution. — Bengal and hills of the Northern Punjab 
from 3,500 to 9,000 ft. during May and June. I possess 
specimens from Simla and Darjeeling, and at the latter place 
I found larvae breeding in swift cold mountain-streams at 
Ghum. A thousand feet lower down I found the imago 
on the wing at the same date. 

This species is one of the most beautiful Lestids known, 
and is easily distinguished from all others by its abdominal 
markings. It is much larger than all other species of the 
genus Ceylonolestes, and differs from them also by the short 
spines on its legs. It appears to be more closely allied to 
the genus Austrolestes, and should, perhaps, be placed in a 
genus of its own. It rests, however, with the wings closed 
and has narrow differing discoidal cells like Ceylonolestes. 

After due consideration I have come to the conclusion that 
my species Indolestes helena and I veronica are merely 
varieties of this species, the difference in ground-colour 
and markings being due probably to their age. I have 
come to this conclusion after perusing Dr. Laidlaw’s discussion 
on some teneral specimens of C. cyanea which greatly puzzled 
him, as did the specimens of my I. helena and I veronica, 
and which Dr. Laidlaw grouped in his second category, “ B.” 
The anal appendages of I. helena are similar to those of 
C. cyanea , and the difference in the markings may well be 
explained through decomposition. The specimens of I. vero¬ 
nica are the largest known specimens of C. cyanea, if indeed 
they are synonymous with that species. The type of 
C. cyanea is in the Selysian collection, of I. veronica and 
1 helena in the British Museum collection. 


Genus INDOLESTES Fraser (1922). 

Indolestes Eras., Mem. Dept. Agric. India (Ent.), vol. vii, pp. 57, 58 
(1922); id., J. Bombay Nat. Hist. Soc. vol. xxxiv, pp. 101, 102 
(1930). 

Dragonflies of small stature resting with wings closed 
over dorsum ; body non-metallic or this restricted to some 
small spots on the basal abdominal segments, ground-colour 
pale brown ; wings hyaline, always more or less tinted evenly 
pale brown, very narrow and with pointed apices, petiolated 
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as far as ac ; ac meets ab at hinder border of wing ; postnodal 
nervnres numerous ; discoidal cells differing in shape and 
size in fore- and hind-wings, very narrow and elongate and 
very acutely pointed at distal angle, discoidal cell of fore-wing 
with posterior border 3 times as long as basal and twice the 
length of costal, that of hind-wing with posterior border 
not quite double the length of costal and 6 times as long as 
basal; Riii arising 3|- cells distal to node in fore-wing, 2| 
cells in the hind ; I Riii and Riv-ArV arising much nearer 
arc than node ; I Riii slightly angulated towards its apical 
end, MA zigzagged from level of node ; oblique vein present 
between Riii and I Riii ; pterostigma bicolorous, narrow, 
3 times as long as broad, outer end not oblique ; intercalated 
sectors similar to genus Lestes. Posterior lobe of prothorax 
simple, rounded, not lobed. Superior anal appendages 
narrow, elongate, forcipate, furnished at the middle third 
of inner border with a narrow expansion, which begins with 
an obtuse spine and ends with a long acute one ; inferior 
appendages short, tumid; anal appendages of female conical, 
short. 

Distribution .—N.E. India and Burma. 

This genus is very similar to Ceylonolestes and so nearly 
related that I have been unable to find any very satisfactory 
characters by which to differentiate them. The points which 
have influenced me in bestowing separate generic rank are 
the bright blue ground-colour of all species of Ceylonolestes 
contrasting so strikingly with the dull pale browns of 
Indolestes. The enfumed tinted wings and the bicolorous 
pterostigma of the latter are other striking points ; the 
discoidal cell, especially that of the hind-wing, is narrower 
in Indolestes and strongly suggests that there is an evolutionary 
tendency for that structure to disappear entirely by a fusion 
of the costal and hinder borders. The straight distal border 
of the pterostigma and the simple posterior lobe of the 
prothorax separate it from Sympycna, which it otherwise 
greatly resembles. 

26. Indolestes indica Fraser. (Figs. 35 & 36.) 

Indolestes indica Fras., Mem. Dept. Agric. India (Ent.), vol. vii, 
pp. 58-59 (1922); id., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 102, 103, pi. i, fig. 11, text-fig. 4 a (1930). 

Lestes sp. Laid., Bee. Ind. Mus. vol. xix, pp. 161-2 (1920). 

Indolestes buddlia Laid., nov. nom. Fras., 1. c. pp. 57, 59 (1922). 

Male. —Abdomen 30 mm. Hind-wing 19 mm. 

Head : labium palest brown; labrum brown, paler at 
the sides ; base of mandibles, cheeks, the basal three segments 
of antennae except the apex of the third, and two small 
triangular spots just posterior to and to the outer side of 
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the hinder ocelli pale yellowish-brown ; rest of head black 
with a cupreous sheen, or dull blackish-brown ; middle 
of occipital border yellowish ; eye bluish-grey, with five 
dark brown bars running from above out and forwards. 
Prothorax dark reddish-brown on dorsum, with the mid¬ 
dorsum of middle lobe paler brown and the sides pale brown. 



Fig. 35.—Head and thorax of Indolestes inihca Fras., 
male, showing markings. 


Thorax black on dorsum with a cupreous reflex, this colour 
forming a band extending from the mid-dorsal carina outwards 
to about half-way to the humeral suture, the outer border 
sending out processes somewhat like those seen in L. prcemorsa, 
one above extending to the humeral suture, another at the 
middle of band which falls far short of the suture, the border 
of the band thus exhibiting two deep concavities, the upper 
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prolongation enclosing a tiny point of the ground-colour; 
laterally very pale brown marked with linear black spots 
at the upper ends of the lateral sutures and with two or three 
small black or metallic green spots posterior to the humeral 
suture ; beneath whitish-brown marked with two oblique 
streaks of blackish-brown. Legs yellow or ochreous on the 
extensor surface, black on the flexor ; spines moderately 
numerous and short, black. Wings hyaline, neuration dark 
brown, membrane evenly enfumed with pale brown ; 
pterostigma pale brown with the distal end bright yellow, 
proximal end oblique, distal nearly straight; 11 to 13 post- 
nodal nervures to fore-wings, 11 to 12 in the hind. Abdomen 
pale reddish-brown or ochreous marked with metallic green 
and black as follows : segment 1 with a basal lunar spot, 



Fig. 36.—Dorsal view of anal appendages of 
Indolestes indica Fras., male. 

followed immediately by, or actually confluent with, a small 
triangular subdorsal metaflic-green spot on each side; 
segment 2 with a broad basal spot on dorsum, shaped like 
the ace of clubs, but with the middle lobe tapered apically 
for rather more than half the length of the segment, immedi¬ 
ately following this a broad subdorsal comma-like spot on 
each side metallic green or cupreous black (in some specimens 
the narrow apical end of the basal spot is squared and each 
corner becomes confluent with the apical spots to enclose 
a bright yellow oval dorsal spot) ; segments 3 to 6 with paired 
apical and sub-basal spots, the former pyriform, with the 
thick end towards base of segment and separated narrowly 
by the ochreous mid-dorsal carina, the apical spots triangular 
and confluent over dorsum, where they are narrowly separated 
from fine black apical rings ; segments 7 and 8 wholly black 



INDOLESTES. 


81 


on dorsum, but on 8 the black not quite reaching base of 
segment and bisected finely by the ochreous mid-dorsal 
carina for nearly its whole length ; segment 10 palest brown, 
unmarked. Anal appendages almost white ; superiors very 
long, about half as long again as segment 10, forcipate, 
curved evenly and gradually towards each other until the 
apices meet, dilatation at inner third barely perceptible, 
but beginning as an angle and ending as a long sharp spine, 
apex sinuous and tapered to a point, its outer border finely 
spined ; inferior appendages not half the length of superiors, 
bases formed by two broad cones, from the outer side of the 
apex of which springs a short, thick, tapered, ungulate process 
coated with hairs. 

Female .—Abdomen 23*5-28*5 mm. Hind-wing 19-21 mm. 

Closely similar to the male, the ground-colour and markings 
not differing except on the abdomen. Wings more deeply 
enfumed ; 13 postnodal nervures to fore-wings, 12 in the 

hind, pterostigma as in the male ; segment 1 with the sub¬ 
dorsal spots quadrate and always confluent with the basal; 
segment 2 with the spots confluent and forming a dumb-bell¬ 
shaped marking not quite extending to apex of segment, 
the mid-dossal carina in the apical half of the marking ochreous, 
expanding into a small fusiform spot near the middle of 
segment (the combined comma-like spots are together broader 
than the basal spot, although shown in the reverse order 
in Laidlaw’s figure, but they may be subject to some variation) ; 
segments 3 to 5 similar to the male, but on 5 the basal pair 
of spots are very small and may be quite absent; segment 6 
with only a diffuse, poorly defined brown apical ring ; seg¬ 
ment 7 with the apical pair of spots continued basally as 
a diffuse broad brown stripe and with the mid-dorsal carina 
pale brown ; segment 8 with two broad subdorsal stripes 
separated by the ochreous mid-dorsal carina ; segment 9 
with a broad subdorsal reddish-brown stripe on each side. 
Anal appendages shorter than segment 10, pale yellow, 
flattened, slightly but distinctly notched at apex ; vulvar 
scale palest brown or yellow, not extending to end of abdomen, 
minutely serrate along lower border. 

Distribution .—Known only from Assam. 

The type of Laidlaw’s Lestes sp. is a female from Cherra- 
punji, Assam, 4,400 ft., 8. x. 14, in the Indian Museum collec¬ 
tion, no. 8204/20. The author’s type is a male in the British 
Museum from Shillong, Assam, 6,000 ft., June 20. Mr. T. Bain- 
brigge Fletcher took this species in June and again throughout 
October, and found them resting with closed wings on bushes 
beside a stream, but others were found far from water in 
a pine tope at the top of a hill. 

VOL. i. G 
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Since the author first described the species more material 
has come to hand, and from the variability in the size and 
markings of the insects it is clear that it is conspecific with 
Dr. Laidlaw’s Lestes sp. The latter was described from a 
sub-adult specimen in which the markings were not fully 
developed and of which the size is decidedly smaller than 
the Shillong specimens. Distinguished from I. bilineata and 
I. assamica by the abdominal markings and presence of 
posthumeral thoracic markings. 

-27 Indolestes bilineata (Selys). 

Lestes bilineata Selys, Ann. Mus. Civ. Genova, (2) vol. x (xxx), 
p. 498 (1891); Laid., Rec. Ind. Mus. vol. xix, p. 163 (1920). 

Indolestes bilineata Fras., Mem. Dept. Agric. India (Ent.), vol. vii, 
p. 58 (1922); id., J. Bombay Nat. Hist. Soe. vol. xxxiv, pp. 103, 
104 (1930). 

Male unknown. 

Female .—Abdomen 30 mm. Hind-wing 20 mm. 

Head : labium palest brown; labrum, cheeks, bases of 
mandibles, clypeus, and frons as far as origin of antennae 
olivaceous; rest of head and behind eyes bronzed black, 
except the space between the ocelli and occiput, which 
is pale brown ; eyes brown. Prothorax pale brown, with 
a small darkish spot on each side of the middle lobe. Thorax 
pale reddish-brown on dorsum, passing to whitish-brown 
laterally and beneath ; the mid-dorsum narrowly black, 
bisected by the ochreous mid-dorsal carina ; laterally a short 
dark spot at the upper ends of the lateral sutures. Legs 
pale brown, the anterior pair of femora with a black stripe 
on the outer side; spines long, black. Wings hyaline, 
palely enfumed brown, with brown reticulation ; pterostigma 
greyish-brown between black nervures, short, thick, only twice 
as long as broad, distal end straight, proximal oblique, covering 
1£ to 2 cells ; 10 to 12 postnodal nervures to fore-wings. 
Abdomen pinkish-brown marked with bronzed green as 
follows : segment 1 with a mid-dorsal spot; segment 2 
with a broad dorsal stripe finely bisected by the ochreous 
mid-dorsal carina; segments 3 to 6 with a poorly defined 
dorsal bronzed fascia ending in a darker subapical ring ; 
segment 7 with the dorsum bronzed metallic except at both 
ends, which are pale; segments 8 to 10 brown ; beneath 
black. Anal appendages as long as segment 10, palest brown, 
sublanceolate, pointed ; vulvar scale brown, not quite 
extending to end of abdomen, finely serrate beneath. 

Distribution .— Buhma only. 

The type is a female in the Selysian collection from Palon, 
taken in September. Only three specimens are known, the 
third being also a female, in the British Museum. It is 
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evidently closely allied to I. indica , from which it is dis¬ 
tinguished by the totally different markings of the abdomen. 
From I. assamica it is distinguished by the relatively short 
pterostigma, by the different character of the anal appendages, 
and by the markings of the anterior pair of femora, etc. 

28. Indolestes assamica Fraser. 

Indolestes assamica Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
p. 104(1930). 

Male unknown. 

Female. —Abdomen 32 mm. Hind-wing 21 mm. 

Head : labium palest brown, almost white; labrum, 
bases of mandibles, cheeks, clypeus, and anterior border 
of frons pale yellow, the postclypeus with a black point 
at each end and two larger submedian black spots ; the three 
basal joints of antennae yellow, as also a tiny point behind 
each posterior ocellus and the whole of the occiput from eye 
to eye ; rest of head mat black ; eyes olivaceous brown. 
Prothorax pale brown, with a pair of parallel black subdorsal 
stripes expanding on the posterior lobe, narrow on the middle 
lobe, where they are very narrowly separated. Thorax pale 
brown, the mid-dorsum mat black as far as midway from 
mid-dorsal carina to humeral suture, the outer border of the 
band quite straight, the carina finely ochreous ; laterally 
a small black spot on the upper part of the humeral suture 
and a similar but smaller one on the upper part of the postero¬ 
lateral suture ; beneath unmarked. Legs pale straw-coloured 
with black spines, quite unmarked. Wings evenly enfumed 
pale brown, reticulation darker brown; pterostigma long 
and narrow, inner and outer ends oblique, reddish-brown 
between dark brown nervures, covering 2 to 3 cells ; discoidal 
cells as for genus ; 12 to 13 postnodal nervures to fore-wings, 
10 in the hind. Abdomen pale brown or yellowish-brown 
marked with dark brown, black, and reddish-brown as 
follows : segment 1 with a quadrate dorsal spot extending 
from end to end of segment; segment 2 with a narrow black 
band, its ends slightly expanded, extending from base to 
apex of segment, the mid-dorsal carina finely dark ochreous ; 
segments 3 to 7 similar to 2, but the bands tapered abruptly 
at each end of the segment; segments 8 to 10 reddish-brown 
on dorsum. Anal appendages yellow, conical, pointed, 
as long as segment 10 ; vulvar scale robust, extending to 
end of abdomen, yellow. 

Distribution. — Confined to Assam so far as known. 

The type is a female in the author’s collection, and is the 
only specimen known; the specimen has been labelled “ Lestes 
bilineata Selys? ” since 1918, but after a careful re-examination 

g 2 
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and comparison with the description of that species the 
following insuperable differences were noted :—The ptero- 
stigma is nearly four times as long as broad instead of 
“ nearly quadrate ” as in I. bilineata , as noted by Selys; it is 
also oblique at both ends, whereas I bilineata has the outer 
margin straight, the legs have no markings; and the vulvar 
scale extends to the end of the abdomen. 

From I indica it is easily distinguished by the outer border 
of the mid-dorsal marking of the thorax being quite straight, 
whereas it is deeply indented in I indica ; the totally different 
character of the abdominal markings, and the shape and 
size of the pterostigma are additional distinctions. 

Genus SYMPYCNA Charpentier (1840). 

Sympycna Charp., Lib. Eur. p. 19 (1840); Selys, Rev. Odon. p. 161 
(1850); id.. Bull. Acad. Belg. (2) vol. xiii, p. 336 (1862);. 
Kirby, Cat. Odon. p. 163 (1890 ); Laid., Rec. Ind. Mus. vol. xix, 
pp. 145-6 (1920); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 104, 105 (1930). 

Sympecma Selys, Mon. Lib. Eur. p. 144 (1840). 

Dragonflies of small stature very similar to Indolestes , 
and resting, like them, with wings closed over dorsum; ground¬ 
colour pale brown with metallic markings on head, thorax, 
and abdomen ; wings hyaline tinted with pale brown, very 
narrow and with pointed apices, petiolated as far as ac, ac 
meeting ab at hinder border of wing ; postnodal nervures 
fairly numerous ; discoidal cells differing in shape and size 
in fore- and hind-wings, very narrow and elongate and very 
acute at distal angle, discoidal cell of fore-wing with posterior 
border at least 3 times as long as basal and twice the length 
of costal, that of hind-wing with posterior border 5 or 6 times 
the length of basal and slightly less than twice the length 
of costal; Riii arising 5 to 4 cells after the node in fore-wing 
and hind-wing respectively ; IRiii and Riv-\-v arising much 
nearer arc than to node ; IRiii not or scarcely angulated ; 
MA zigzagged from level of node ; oblique nervure present 
between Riii and IRiii ; pterostigma uni- or bi-colorous, 
three or four times as long as broad, inner and outer ends 
oblique ; intercalated sectors as for Lestes. Posterior lobe 
of prothorax trilobed, the middle lobe being much more 
prominent than the lateral. Superior anal appendages 
narrow, elongate, forcipate, furnished at the middle third 
of the inner border with a narrow dilatation which begins 
with a very robust tooth or spine and ends in an obtuse 
angulation ; inferior appendages short, tumid ; anal appen¬ 
dages of female sublanceolate,.pointed, longer than segment 
10; vulvar scale robust, extending only to middle of 
segment 10. 
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Distribution. —Europe, Asia Minor, North Africa, Central 
Asia (Mesopotamia, Persia, Kashmir). 

The genus is closely allied to Indolestes, but is easily 
recognized by the long pterostigma, oblique at both ends, 
and by the trilobate character of the posterior lobe of the 
prothorax. Only one species or subspecies found within 
Indian limits (from Kashmir and Quetta). 

Genotype, S. fusca Lind. 

29. Sympycna psedisca annulata Selys. (Figs. 37 & 38.) 

Sympycna pcedisca annulata Selys, Ann. Soc. Ent. Belg. vol. xxxi, 
p. 43 (1887) ; Morton (nec fusca), Trans. Ent. Soc. Lond. 
p. 308 (1907); Bartenef, Annu. Mus. Zool. Acad. Imp. Sci. 
St. Pet. t. xvii (1912); Morton, Ent. Month. Mag. ser. 3, vol. v, 
pp. 145-6 (1919); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 105, 107, pi. i, fig. 12, text-fig. 4 b (1930). 

Sympycna pcedisca pcedisca Laid., Rec. Ind. Mus. vol. xix, p. 163 
(1920). 

Male. —Abdomen 30 mm. Hind-wing 21 mm. 

Head : labium whitish ; labrum, bases of mandibles, and 
cheeks pale olivaceous brown ; rest of head slightly darker 
warmer brown, marked with blackish-brown and metallic 
green as follows : postclypeus with a small spot at each 
end and a large submedian quadrate blackish-brown spot 
at each side of middle line ; frons with a sinuous linear stripe 
of metallic green curling outwards on each side and narrowly 
interrupted by the middle line, an hour-glass-shaped spot 
on the outer side of each posterior ocellus, the whole of the 
ocellar space, the occiput, and a foliate spot behind each eye 
which is confluent with it, all brilliant metallic green ; eyes 
brown above, yellow beneath. Prothorax pale brown, its 
middle lobe with a large dorsal spot on each side, its posterior 
lobe metallic emerald-green and border finely yellowish. 
Thorax palest brown, its dorsum broadly metallic green 
nearly as far out as the humeral suture, the outer border 
of this marking irregular and usually with a hook-like 
prolongation about its middle; antealar sinus metallic green 
within its borders, which latter, as well as the mid-dorsal 
carina, are finely ochreous. Laterally a narrow, very irregular, 
and somewhat zigzagged bright metallic-green stripe running 
from the antero-lateral suture above obliquely down to lower 
end of humeral suture. Wings hyaline, enfumed pale brown, 
venation brownish-yellow; node thickened ; pterostigma 
yellow to dark brown with bordering nervures yellow, oblique 
at both ends, covering two cells; 14 postnodal nervures to 
fore-wings, 12 in the hind. Legs yellow, femora with a chain 
of small dark brown spots ; numerous and moderately long 
dark spines. Abdomen pale brown or coloured like dry 
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grass, marked with metallic green as follows : segment 1 
with a pair of triangular apical spots barely confluent over 
dorsum ; segment 2 with a pair of parallel stripes narrowly 
separated by the pale yellow mid-dorsal carina, each shaped 
like a note of exclamation, the basal half pyriform, the 
apical rounded apposed surfaces flat, segments 3 to 7 similar, 
the stripes being longer and narrower and separated by the 



Fig. 37.—Head and thorax of Sympycna pccdisca annulata Selys,. 
male, showing markings. 

yellow mid-dorsal carina and falling a little short of the base , 
segments 8 and 9 with stripes approximating to that on 
segment 2 but broader and clumsier in build and with a 
cupreous reflex ; segment 10 with the dorsum narrowly dark 
cupreous brown, deeply notched at apex and bordered with 
black spines. Anal appendages yellowish-white, bordered 
near apices with black spines , superiors narrow, forcipate, 
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apices curling gradually in to meet each other, furnished 
at the middle third of inner border with a dilatation which 
begins with a very large and robust tooth and ends in an 
angulation tipped with a minute black spine ; apices rounded, 
tipped with white hairs, appendages about one and a half 
times as long as segment 10 ; inferiors rudimentary, about 
one-third the length of superiors, conical, closely apposed. 



Fig. 38.—Dorsal view of anal appendages of 
Sympycna pcedisca annulata Selys, male. 

Female .—Abdomen 30 mm. Hind-wing 21 mm. 

Exactly similar to the male, but some variation of the 
mid-dorsal stripe of thorax, which may have the outer border 
quite straight or with a markedly conspicuous medial 
prolongation ; the wavy posthumeral stripe often interrupted 
once or twice. Pterostigma palest brown, covering l| to 
2 cells. Femora of first two pairs of legs with a black 
outer stripe or chain of spots. Segment 10 with a dorsal 
stripe tapering apically but not reaching the apex. Anal 
appendages very large and robust, cylindrical, pointed, 
longer than segment 10, pale buff in colour; vulvar scale 
short, extending only to middle of segment 10, lower border 
minutely serrated with black teeth. 

Distribution .— Kashmir and N. W India within our limits. 
The specimen described by Morton from Quetta as S. fusca 
is really this subspecies of pcedisca. Laidlaw mentions 
specimens from the Jhelum Valley, Kashmir, 5,000 ft., and 
I have seen a number of specimens collected by Mr. T. Bain- 
brigge Fletcher at Srinagar, Kashmir, in July. So far as 
known, it extends from Asia Minor to Kashmir through 
Mesopotamia and Persia and the N.W Frontier Provinces. 

Mesopotamian specimens have the wavy posthumeral stripe 
split up into three widely separated spots ; the prothorax 
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has a median spot on the anterior lobe, a pair of angulated 
spots on the middle lobe, and the whole middle section of 
the posterior lobe dark cupreous metallic; pterostigma 
bright ochreous. The shape of the pterostigma and the 
posterior lobe of the prothorax will serve to distinguish this 
species from any of Indolestes. 


Subfamily MEG APOD AGRIIN^E. 

Podagrion Selys, nom. prceoc., Syn. Agrion. Bull. Acad. Belg. (2) 
vol. xiv, p. 12 (1862); id., Mem. Cour. vol. xxxviii, p. 40 (1886). 

Meqapodaqrionin.ee Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
p. 966 (1931). 

Dragonflies of medium size, usually of more robust build 
than the average Ccenagriine, body-colouring non-metallic, 
resting with wings widely or partly spread. Wings with 
a long petiole, narrow, hyaline, discoidal cell elongate, moder¬ 
ately narrow, variably acutely angulated distally ; sectors 
of arc arising from lower half of arc , Riii arising far distal 
to node ; origins of IRiii and Riv-\-v variable ; Cuii arched 
slightly costalwards at its origin ; no oblique vein present 
between Riii and IRiii ; pterostigma variable, usually slightly 
more than twice as long as broad; intercalated sectors 
present in most, especially at apical area of wings, these 
sectors giving a pectinated effect to IA and MA in some 
species ; anal bridge vestigial or complete. Abdomen long 
aiid slender, or moderately long and robust, especially in 
the females. Superior anal appendages of male usually 
more or less forcipate ; inferiors vestigial. 

Genitalia: lobe usually depressed, hamules large and 
prominent, penis with the end curled over its stem and ending 
in two long, more or less curled branches which embrace 
the stem, lobe tumid, more or less pyriform. Vulvar scales 
very robust and extending well beyond end of abdomen. 
Larvae unknown. 

Distribution. —Only three genera are known from within 
Indian limits, beyond which the subfamily extends throughout 
the tropics of both hemispheres, Australasia, and the Philip¬ 
pines. 

The three Indian genera stand somewhat isolated in the 
fauna, each being represented by a single species within 
our limits and all confined to N.E. India and Burma. 
Burmargiolestes melanothorax Selys, which was formerly 
included under the genus Argiolestes, has since been placed 
in a genus of its own, so that the distribution of this species 
is no longer anomalous. A Rhinagnon which I had incorrectly 
placed as M tibetana turns out to be a large race of R. mima 
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Karsch, the distribution of this species now extending from 
by Borneo to Burma. Lastly, Mesopodagrion, as represented 
M tibetana MacL., still remains a monotypic genus, confined, 
so far as known, to Tibet and S.E. China. 


Genus BURMARGIOLESTES Kennedy (1925). (Fig. 39.) 

Burmargiolestes Kennedy, Bull. Mus. Comp. Zool. Harvard, 
vol. lxvii, no. 7, p. 296, pi., fig. 6 (1925); Fras., J. Bombay Nat. 
Hist. Soe. vol. xxxiv, p. 967 (1931). 

Wings long and narrow, petiolated nearly to level of distal 
end of discoidal cell and far distal to ac ; node situated 
at less than one-third the distance from base of wing to 
pterostigma ; ac situated almost opposite the basal antenodal 
nervure ; ab vestigial, only a trace of its distal end present; 
discoidal cell acute at distal end, its costal side about two-thirds 
the length of postcostal, these two sides diverging slightly 
and the outer side oblique ; IRii arising about 3 cells distal 



Fig. 39.—Fore-wing of Burmargiolestes melanothorax (Selys), male. 


to the origin of Riii ; Riii arising slightly nearer the node than 
pterostigma; IRiii arising 1 cell distal to the subnode; 
Riv-\-v arising at the subnode ; MA and IA pectinate (this 
pectination being an expression of intercalated sectors between 
Riv-\-v and MA and Cuii and I A) ; intercalated sectors also 
present between IRii and Riii and between IRiii and Riv-\-v 
at apical ends of wings ; only a single row of cells between 
IA and hinder border of wings; pterostigma elongate, 
at least twice as long as broad, slightly dilated at the middle, 
both inner and outer ends oblique, unbraced, covering less 
than two cells. Head narrow ; epistome rather prominent. 
Pro thorax with posterior lobe sub-bilobate ; thorax robust; 
legs rather short, tibiae not dilated, claw-hooks situated 
near end of claws. Abdomen long and slender, slightly 
dilated at base and anal ends. Superior anal appendages 
nearly twice the length of segment 10, forcipate ; inferior 
appendages vestigial. Genitalia (c/. fig. 46, e, /): hamules 
broad, subquadrate plates ; penis broad at apex and slightly 
notched, curling up over the stem, its branches embracing 
that structure and spiral-like at the ends ; lobe of penis 
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flask-shaped, tumid. Vulvar scale robust, extending slightly 
beyond end of abdomen. 

Genotype, B. melanothorax (Selys). 

Distribution. —South Asia and the eastern Himalayan 
tracts. 

30. Burmargiolestes melanothorax (Selys). (Figs. 39 & 40.) 

Argiolestes melanothorax Selys, Bull. Acad. Belg. (2) vol. xiv, p. 38 
(1862) ; id., Mem. Cour. vol. xxxviii, p. 80 (1880); Kirby, Cat. 
Odon. p. 125 (1890); Selys, Ann.Mus. Civ. Genova, (2) vol.x(xxx), 
p. 500 (1891); Laid., Rec. Ind. Mus. vol. xiii, pp. 323-6 (1917). 

Burmargiolestes melanothorax Kennedy, Bull. Mus. Comp. Zool, Har¬ 
vard, vol. lxvii, no. 7, p. 296 pi., fig. 6 (1925); Fras., J. Bombay 
Nat. Hist. Soc. vol. xxxiv, pp. 967, 968, text-figs. 1 & 2 (1931). 

Male. —Abdomen 40 mm. Hind-wing 28 mm. 

Head : labium brown; labrum pale blue; bases of 
mandibles and gense black; epistome, frons, and basal joints 
of antennae pale blue ; vertex and occiput black ; eyes oliva- 



Fig. 40.—Anal appendages of Buimargiolestes melanothorax (Selys). 
o. Dorsal view. 6. Right lateral view. 

ceous brown. Prothorax black, with a broad subdorsal pale 
brown fascia on each side. Thorax glossy black, the upper 
ends of humeral and lateral sutures pale yellowish-brown. 
Wings hyaline ; pterostigma dark reddish-brown to almost 
black ; 23 postnodal nervures to fore-wings, 21 in the hind. 
Legs yellow, the tarsi and spines ferruginous, the distal ends 
of femora with a diffuse spot of dark brown on the extensor 
surface. Abdomen glossy black or blackish-brown in subteneral 
specimens, segments 3 to 6 with .an obscure yellowish spot 
or annule near the base. Anal appendages blackish-brown ; 
superiors twice the length of segment 10, forcipate, slightly 
tumid at base, then subcylindrical finally and compressed 
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at the apex, where they are dilated and broadly notched 
and hollowed out on the inner surface, and present a flattened 
facet just proximal to the notch ; outer borders finely spined, 
broadly sinuous; inner border of base minutely tuberculate 
and spined; inferiors not visible from above, rounded, 
vestigial plates. 

Female. —Abdomen 34 mm. Hind-wing 29 mm. 

Very similar to the male, but of more robust and shorter 
build. Differs as follows: labium brownish-black; black 
of vertex encroaches on frons, which has two punctate black 
points ; eyes darker brown. Wings palely suffused with brown 
in adults, especially at apices, which may be quite dark brown 
along extreme borders ; pterostigma shorter and broader, 
often imperfectly braced, covering 2 to 2\ cells ; 29 postnodal 
nervures in fore-wings, 21 in the hind ; ac, especially in the 
fore-wings, often slightly proximal to the level of the basal 
antenodal nervure. Abdomen with sides paler and the dorsum 
of segments 8 and 9 yellowish-brown ; segment 10 pruinosed 
white in adults ; anal appendages conical, pointed, as long as 
segment 10 ; vulvar scales brown, robust, minutely spined 
below. 

Distribution. — Upper Burma, Sikkim, and Assam. The 
species from Siam and Tonkin appears to be quite distinct. 
The discoidal cell in this species is much shorter than in 
typical Argiolestes , the proportion of its costal and subcostal 
sides is quite different, the nervure ac lies much more basally, 
whilst the origins of IRiii and Riv-\-v differ entirely from what 
is found in that genus ; important differences are also found 
in the genitalia. 

Type in the Selysian collection ; paratypes in most national 
museum collections. 


Genus RHINAGRION Calvert (1913). (Fig. 41.) 

Amphilestes Selys, Bull. Acad. Belg. (2) vol. xiv, p. 42 (1867) 
id., Mem. Cour. vol. xxxviii, p. 92 (1886), worn prceoc .; Kirby, 
Cat, Odon. p. 126 (1890). 

Rliinagrion Calv., nov. nom. ( Amphilestes ), Proc. Acad. Phil. vol. lxv,. 
p. 258 (1913); Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
p. 968 (1931). 

Wings long and narrow, petiolated to the level of ac ; 
node situated at slightly less than one-third the distance 
from base to pterostigma; ac situated nearly opposite 
the level of the distal antenodal nervure, slightly proximal 
to that structure; ab complete, meeting ac at border of 
wing ; discoidal cell subacute at apex, its costal side two- 
thirds to three-quarters the length of subcostal, these sides 
diverging distallv, outer side rather oblique ; IRii arising 
4 to 5 cells distal to the origin of Riii or half-way between 
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the origin of the latter and the pterostigma ; Riii arising 
in the fore-wing 5 to 6 cells distal to the node and much nearer 
the latter than pterostigma; I Riii arising at the subnode; Riv -f- v 
arising well before level of subnode ; MA and Cuii simple ; 
IA zigzagged at its distal half only ; no intercalated sectors 
except short ones at the apices of wings ; pterostigma elongate, 
more than twice as long as broad, slightly dilated at its middle, 
inner and outer ends oblique, only occasionally braced, 
covering two cells. 

Head moderately narrow; epistome not prominent; 
occiput deeply concave. Prothorax with a simple rounded 
and arched posterior lobe ; thorax robust, furnished in the 
female with prominent hooks at the anterior ends of humeral 
sutures. Legs rather short, robust, tibiae slim, claw-hooks near 
ends of claws, femoral and tibial spines short, robust, not very 
numerous. Abdomen long, cylindrical, moderately robust, 
especially in the female, dilated at base and gradually so at 
anal end. Anal appendages forcipate, nearly twice the length 



of segment 10, inferiors vestigial. Genitalia ( cf . fig. 46 a, b) : 
hamules moderately broad quadrate plates, pointed posteri¬ 
orly ; penis narrow at apex, curling over stem of organ, 
its branches strongly curled to embrace the stem and shaped 
like the horns of an ox as seen from the dorsum ; lobe small, 
inconspicuous, pyriform. Vulvar scale robust, projecting well 
beyond end of abdomen, stylets of great length. 

Genotype, R. macrocephalum (Selys). 

Distribution. — Burma, Borneo, Malaysia, and Sumatra. 

31. Rhinagrion mima (Karsch). (Figs. 41, 42, & 43.) 

Amphilestes mima Karsch, Ent. Nachr. vol. xvii, pp. 242, 243 
(1891); Kruger, Stett. Ent. Zeit. p. 100 (1898); Laid., Proc. 
Zool. Soc. Lond. p. 382 (1902). 

Rhinagrion tibetana Fras. ( =mima ), Rec. Ind. Mus. vol. xxvi (1926). 

Rhinagrion mima Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, 
pp. 969, 970, text-figs. 3, 4, & 5 (1931). 

Male. —Abdomen 36 mm. Hind-wing 27 mm. 

Head black, marked with bright ochre or citron-yellow ; 
labium pale straw-yellow ; labrum bright ochreous broadly 
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bordered with glossy black; epistome similar; bases of 
mandibles and genae bright yellow ; frons and vertex bright 
ochreous, with a broad median uneven stripe of mat black; 
occiput, antennae, and the area round base of the latter, as 
well as a small point in front of them, mat black; eyes 
olivaceous, bordered behind by a narrow black band and 
this latter by another ochreous band equally wide. Prothorax 
with an anterior collar, the whole of posterior lobe and a large 
oval spot on each side bright ochreous, middle lobe and 
dorsum black. Thorax velvety black, marked bright yellow or 



Fig. 42.—Head and thorax of Rhinagrion mima (Karsch), 
male, showing markings. 


ochreous as follows : a broad antehumeral stripe not extending 
to upper and lower part of dorsum, gently curved, with the 
concave sides of the stripes facing one another, also the upper 
halves of the antealar sinus ; laterally bright yellow, with a 
moderately broad median black stripe. Legs bright ochreous, 
the flexor surfaces paler yellow, the spines, tarsi, flexor surfaces 
of tibiae, and the extensor surfaces of the two anterior pairs of 
femora black. Wings hyaline, palely enfumed in old adults ; 
pterostigma black, covering 1| to 2 cells ; 13 to 14 postnodal 
nervures in fore-wings, 12 in the hind. Abdomen brick-red, 
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ringed subapically on segments 2 to 6 with bright ochreous, 
followed by moderately broad black apical rings, segment 1 
paler yellow or greenish-yellow, with a narrow apical border¬ 
ing of black laterally and a finely delineated dorsal marking 
shaped like the handle of a dagger; segment 10 with a broad 
dorsal marking shaped like a cross; ventral surfaces and 
ventro-lateral borders of segments 8 to 10 black. Anal 
appendages black, the superiors with the apical third bright 
ferruginous except the extreme apex which is black; superiors 
forcipate, curving medialwards to meet at apices, apical 
halves compressed, the inner surface shallowly concave, apices 
bevelled within and ending in an acute point; inferiors 
rounded, very short, vestigial, not visible from above. 



Fig. 43.—Anal appendages of Rhinagrion mima (Karsch), male. 
a. Dorsal view. b. Right lateral view. 

Female .—Abdomen 33 mm. Hind-wing 29 mm. 

Very similar to the male but more robust, differs as 
follows:—Bright markings of head , prothorax and thorax 
citron-yellow, those on the former more restricted, a large 
irregular spot on the vertex being isolated by the black ; 
occiput with a narrow dark ferruginous border behind. 
Thorax with the black on anterior border of metepimeron 
reduced to an irregular dark blackish-brown stripe, incomplete 
above and below. The anterior part of mid-dorsal carina 
bifurcating to enclose a small triangular space, on either 
side of which is a large laterally compressed spine ending 
in a finely pointed hook, the outer part of the spine continued 
as a shell-like plaque overhanging the posterior lobe of 
prothorax or sometimes hidden partly by the latter. Abdomen 
with segment 1 greenish-yellow, the subapical annules 
on segments 2 to 6 brighter yellow and very conspicuous 
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between the apical black annules and the ferruginous colour 
of the dorsum ; on segments 3 to 7 the apical black is continued 
basalwards laterally, only slightly so on 3, but as far as the 
base on segments 6 and 7, on which segments the black also 
passes basalwards on the mid-dorsum so as to enclose a spot 
of the ground-colour; segment 8 black, the mid-dorsum 
finely, a subapical subdorsal spot and the ventral border 
broadly ochreous ; segments 9 and 10 entirely black. Anal 
appendages black, short, conical. Vulvar scales and stylets 
black. Legs with the extensor surfaces of all femora ochreous 
or ferruginous. Wings with 15 postnodal nervures in the 
fore, 14 in the hind. 

Distribution. —Maymyo, Upper Burma ; Sumatra and Malay 
Peninsula. 

A number of both sexes taken by Col. F Wall, I.M.S., 
along the borders of a small stream. The species, which appears 
to be locally common, is most closely allied to R. borneense 
(Selys). Col. Wall’s specimens, which 1 incorrectly placed 
as M tibetanum, have since been determined as R. mima by 
a comparison which I have been able to make with specimens 
in the British Museum. They are considerably larger than 
the type, and the markings are more yellow or ochreous than 
greenish-yellow. 


Genus MESOPODAGRION MacLachlan (1896). (Fig. 44.) 

Mesopodagrion MacL., Ann. Mag. Nat. Hist. ser. 6, vol. xvii (1896); 
Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, p. 971 (1931). 

Wings long and narrow, but moderately dilated about 
the middle area, petioled to a little proximal to ac ; node 
situated at a little more than one-third the distance from the 



base of wing to pterostigma; ac situated at a level slightly 
nearer the distal antenodal nervure ; ab complete, extending 
a little proximal to ac ; discoidal cell more acute than in 
Rhinagrion , its costal border rather less than two-thirds 
the length of subcostal, outer border very oblique, costal 
and subcostal sides diverging slightly ; IRii arising about 
three cells distal to the origin of Riii and about midway 
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between the node and pterostigma ; Riii arising six cells 
distal to the node in fore-wing and much nearer node than 
pterostigma; I Riii arising at the subnode ; Riv-\-v rising well 
before subnode ; MA and Cuii simple ; IA zigzagged from its- 
origin ; two rows of cells between Cuii and IA near their 
terminations ; intercalated sectors between IRii and Riii, 
between Riii and IRiii, and between Riv-\-v and MA ; ptero¬ 
stigma elongate, dilated at middle, oblique at outer and inner 
ends, well braced, covering about three cells. 

Head moderately narrow; labium deeply cleft, lobes 
distant, subacute at apex, 2nd joint of antennae rather longer 
than the first; epistome not prominent; occiput concave. 
Prothorax with posterior lobe simple, rounded, arched; 
thorax robust. Legs robust, rather short, spines of moderate 
length, not numerous, tibiae slim, claw-hooks situated at 
extreme ends of claws. Abdomen robust, cylindrical, moder¬ 
ately short as compared with species of Rhinagrion , dilated 
somewhat at base and anal end. Superior anal appendages 
not twice the length of segment 10, forcipate, tapering, 
acute at apices; inferiors rounded, vestigial. Genitalia 
(c/. fig. 46, c, d) : lamina arched ; hamules quadrate, plates 
pointed posteriorly; penis narrow at apex, but squared 
and curling strongly over body of organ, its branches embracing 
the stem and making a complete curl like a ram’s horn ; 
lobe small, pyriform, grooved longitudinally. Vulvar scales 
robust, strongly curved, projecting well beyond end of 
abdomen. Anal appendages of female conical, acuminate, 
as long as segment 10. 

Genotype, Mesopodogrion tibetanum MacL. 

Distribution. —Tibet and S.W China. 

32. Mesopodagrion tibetanum MacLachlan. (Figs.44,45,&46.) 

Mesopodagrion tibetana MacL., Ann. Mag. Nat. Hist. ser. 6, vol. xvii 
(1896) ; Fras., J. Bombay Nat. Hist. Soc. vol. xxxiv, p. 972 
(1931). 

Rhinagrion tibetana Fras., Rec. Ind. Mus. = Rhinagrion mima 
Karsch. 

Male. —Abdomen 33 mm. Hind-wing 30 mm. 

Head: labium brownish-yellow; labrum, bases of mandibles, 
and genae greenish-yellow ; vertex and occiput mat black, 
with a short oblique fine on the outer side of each ocellus, 
a short fine on the posterior border of occiput, and a large 
spot behind each eye yellow. Prothorax black, with a broad 
greenish-yellow stripe on each side continuous with a similarly 
coloured antehumeral stripe on thorax. Thorax black on 
dorsum, yellow on the sides ; dorsum marked with a pair 
of slightly curved antehumeral greenish-yellow stripes, 



MESOPODAGRION. 


97 


the concavity of the stripe facing inwards; laterally a 
moderately broad oblique black stripe broadening anteriorly. 
Legs black, coxae and trochanters with yellow spots. Wings 
hyaline, palely enfumed and faintly tinted at the bases, 
pterostigma dark brown to blackish framed in black ; 21 
postnodal nervures in fore-wings, 20 in the hind. Abdomen 
glossy black, basal segments clothed with long black hairs, 
segment 1 broadly yellow at the sides, segment 2 with a 
pair of parallel yellow stripes along the sides, segments 3 and 
4 and, in teneral specimens, segments 5 to 7 with a large 
baso-lateral spot which is confluent with a rather broad 
lateral greenish-yellow or yellow stripe extending from base 
nearly to apex, but falling short of the latter in adult specimens 
on segments 4 to 7 ; segments 9 and 10 black, the latter 




Fig. 45.—Anal appendages of Mesopodagrion tibetanum MacL., male. 
a. Dorsal view. b. Right lateral view. 


with a large lateral yellow spot. Anal appendages black; 
superiors forcipate, rather longer than segment 10, subcylin- 
drieal at base but compressed nearer apex, which is acuminate, 
whilst on the inner side near the middle of the appendages is 
a false joint or sulcus, at which point the appendage is slightly 
but distinctly angulated inwards ; inferiors rounded, vestigial, 
not visible from above. Genitalia as for genus. 

Female .—Abdomen 35 mm. Hind-wing 34 mm. 

Closely similar to the male, but the markings more 
greenish-yellow and the spot behind the eyes absent or 
obsolete. Wings faintly enfumed ; pterostigma as for male 
(yellowish-white in the allotype, which, however, is slightly 
teneral); 21 postnodal nervures in fore-wings, 19 in the hind. 
The markings on the abdomen similar to those on teneral 
VOL. I. h 
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males, the stripes being continued on to the 3rd and 4th 
segments and the basal spots on to the 7th ; segment 9 
with a very large lateral yellow spot, whilst the 10th is largely 
yellow on the sides. Anal appendages as long as segment 10, 
slightly curved laterally, acuminate, pointed, yellowish 
at base, and separated by a large conical structure as viewed 
from above. Vulvar scales black, strongly curved. 






Fig. 46.—Penile organs of :—a & b. Rhinagrion mima (Karsch); 
c & d. Mesopodagrion tibetanum MacL.; e & /. Burmargiolestes 
melanothorax (Selys). 


Distribution .—Tibet and South-east China. The type and 
allotype, in the MacLachlan collection, are from Moupin 
and Siao-Lon respectively. Recently Mr. Kenneth Morton 
has received several more specimens from the same district, 
which I have been able to compare with the types. The 
markings in the latter are definitely apple-green but, so far 
as the male is concerned, may be blue in the living insect. 
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Subfamily PLATYSTICTINIE Laidlaw (1924). 

Genus Platysticta Selys, Bull. Acad. Belg. (2) vol. x, p. 436 (1860) ; 
id., ibid. pp. 144, 145 (1886). 

Legion Platysticta Laid., Rec. Ind. Mus. vol. xiii, p. 323 (1917). 

Subfamily Platystictinse Laid., Spolia Zeylan. vol. xii, pp. 300, 
301 (1924); Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 66-8 
(1931). 

Dragonflies of small size, coloured black or brown with 
white markings, or, more rarely, reddish marked with blue, 
rarely, if ever, metallic ; resting with wings folded over 
dorsum ; wings very narrow, falcate at apex, hyaline or tipped 
with black at apices ; the nervure ac situated midway between 
the two antenodal nervures ; an accessory basal postcostal 
nervure always present and situated well proximal to ac ; 
petiolation beginning well distal to the nervure ac ; the nervure 
ah reduced or absent, when present extending from ac or 
the posterior border of wing to the posterior side of the 
discoidal cell; IA absent; Cuii markedly reduced, falling 
well short of middle of wings ; discoidal cell elongate, about 
four times as long as broad, the ends squared ; sectors of 
arc arising from the lower end of arc, separate or confluent 
for a short distance at origin; individual cells mostly four- 
sided, more rarely five-sided ; Riii arising well distal to node, 
nearer node than pterostigma ; origin of Riv-\-v variable, 
either slightly proximal to, at, or slightly distal to the oblique 
nervure descending from the subnode ; pterostigma short 
and broad, its costal side usually shorter than the posterior, 
its inner or proximal side oblique, its distal straight or slightly 
rounded ; no intercalated sectors present except IRii. 

Abdomen of great length and very slender, in some genera 
twice or more than twice the length of hind-wing, the relative 
lengths of segments 8, 9, and 10 variable in individual species ; 
anal appendages of male complex, variable in the species, 
the superiors usually forcipate and often chelate at the apices 
or spatulate ; inferior appendages more simplified, usually 
tapering to a point, but spatulate in others. Vulvar scales 
very robust, extending beyond end of abdomen in most 
species, and with a robust dorsal spine-like protuberance 
before the apex. Penile organ variable, with or without 
a frill or ridge on the dorsum, the end curling strongly over 
the stem, which its terminal branches embrace. 

Larvae slender, cylindrical, furnished with three triquetral 
gills, mask flat, subquadrate, Gomphine-like, without setae, 
middle lobe cleft, lateral lobe robust, furnished with a long 
movable hook, legs long and slim. Breeding in torrential 
montane streams or seepages on the sides of hills in dense 
virgin jungle. 

H 2 
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Distribution. —Tropical and neotropical. Within our limits 
from Ceylon, Western Ghats, N.W India, and Burma, 
in submontane and montane tracts, rarely at sea-level. 

Species are found haunting the banks of mountain streams 
of small size, often a mere trickle over rocks or a chain of 
pools below a spring on a steep jungly hillside in dense shade. 
Many species inhabit small caves among boulders and rocks 
beside streams, where they exist in a perpetual twilight. 
In flight they are much given to hovering with the long 
attenuated abdomen held out stiffly and horizontally, whilst 
advancing or retiring in a series of short jerky movements, 
and, if approached head on, will retire backwards instead 
of reversing and heading off, this backward flying seeming 
to be accomplished as easily as the forward movement. Owing 
to their dull colouring, small size, and dark surroundings, 
they are remarkably inconspicuous during flight, and would 
be invisible were it not for the chain of white and blue spots 
on the abdomen seen to be moving stealthily about the dark 
recesses. The vivid blue identification marks on the terminal 
segments of the abdomen show up with remarkable con¬ 
spicuousness even in the darkest retreats when the insect 
is at rest. 

Ceylon is remarkably rich in Platystictas, whilst Continental 
India and Burma are equally rich in Protostictas and 
Drepanostictas. The former group is sharply separated 
from the Indian forms by the penile organ, which possesses 
a ridge on its dorsum absent in the two latter groups, and 
I have employed this character as a means of classifying 
an otherwise difficult group of insects. Selys classed the 
whole of the Ceylon species as Platysticta , and divided these 
into two subgenera by venational characters. To the first 
subgenus a south Indian species has to be added, whilst 
the second subgenus has been incorporated by Dr. Laidlaw 
in his genus Drepanosticta. The penile organ of the Ceylon 
forms of this subgenus differs from that of the Indian 
forms, which furnish the genotype; and it is, therefore, clear 
that the two groups are not congeneric, although venationafly 
they agree. This being the case, I have here retained Laidlaw’s 
genus Drepanosticta for the Indian species and have created 
a new genus, Ceylonosticta, for the Ceylon forms which possess 
Drepanosticta venation. The chain of evolution is probably 
Protosticta, Drepanosticta, Ceylonosticta and, finally, Platysticta ; 
or the two latter genera may have evolved independently 
from Protosticta and on parallel fines to Drepanosticta. 

The enormous length of the abdomen of these insects 
and the complex nature of the anal appendages, admirably 
adapted as they are for obtaining an enormous grip of the 
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female pro thorax, are probably coordinated with the function 
of oviposition, and I surmise that they enable the male to 
lower his mate into the swiftly flowdng current of the streams 
they frequent without fear of being swept away. 


Key to the Indian Genera of the Platystictinse. 


f Ceylon forms : penis with ridge on dorsum 
j simulating a dorsal spine as seen in 
1. •{ profile 

| Indian and Burmese forms : penis without 
h ridge on dorsum 


2 . 


f Sectors of arc separate and divergent from 
j origin ; the nervure IRiii zigzagged 
almost from origin 

Sectors confluent at and for some distance 
S from origin; the nervure IRiii not 
l zigzagged 

g f The nervure ab entirely absent. 

\ The nervure ab present 


2 . 

3. 


Platysticta, p. 119. 

Ceylonosticta, p. 127. 
PROTOSTICTA, p. 101. 
DREPANOSTICTA,p. 141. 


Genus PROTOSTICTA Selys (1885). (Fig. 47.) 

Protosticta Selys, C. R. Soc. Ent. Belg. vol. xxix, p. cxlv (1885); 
id., Mem. Cour. vol. xxxviii, p. 157 (1886); Laid., Rec. Ind. Mus. 
vol. xi, p. 391 (1915); id., ibid. vol. xiii, pp. 339, 342 (1917) 
Fras., ibid. vol. xxiv, pp. 4, 5 (1922); id., ibid. vol. xxvi, 
p. 499 (1924); id., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 68, 
69 (1931). 

Zygopterous dragonflies of small size and slender build 
with characters of the subfamily, coloured steely black marked 
with white and turquoise blue ; wings hyaline, immaculate. 



Fig. 47.—Wings of Protosticta himalaica Laid., male. 


long, narrow, falcate, cells mostly four-sided; sectors of arc 
fused for a short distance from origin, and thus arising from 
a common stalk ; IRiii straight, never zigzagged; Riv-\-v 
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arising at or a little proximal or distal to the oblique nervure 
descending from the subnode ; ab entirely absent. Abdomen 
of great length, especially in the male, double or more than 
double the length of hind-wing (excepting P hearseyi ), 
segments 3 to 7 very slim and very long, segments 8 to 10 
varying in length in the species and sexes, 9 sometimes as 
long as 8, 10 very short. Anal appendages about twice 
the length of segment 10, angulatcd downwards and inwards 
at their middle and chelate at apices (except in P himalaica 
and P uncata, which are spatulate), inferiors simple, broad 
at base, tapering thereafter to a fine point, incurved or not. 
Vulvar scale as for subfamily. Larvae as for subfamily 
'(but only those of P gravelyi and P mortoni are known). 

Genotype, Protosticta simplicinervis Selys. 

Distribution. —The Western Ghats of India from sea-level 
to 4,000 ft., and N.E. India and Burma from 3,000 to 6,000 ft. 
Habits those of the subfamily : see also under species. 

Species of this genus are remarkably local in distribution, 
and in some cases have been found confined to one spot 
for years, streams close by never rendering a single specimen ; 
this may be explained by their weak flight, although some 
at least {P mortoni and P gravelyi) do wander far from their 
habitats. Col. F Wall has taken one species at light, and 
I have on several occasions found specimens hovering about 
the windscreen of my car or actually coming inside. On one 
occasion I took a male in my bungalow, but this may have 
come to light the night before. As a rule, species form 
definite and lasting colonies, restricted to small districts 
or even streams. 


Key to the Species of Protosticta. 


1 . 


2 , 


r Small species, with ground-colouring 
cupreous and abdomen of both sexes 
considerably less than 40 mm. in length ; 
j male and female of the same length 
*] Larger species, with ground-colouring 
steely black and abdomen more than 
40 mm. in length ; male always con- 
^ siderably longer than the female 

J Pterostigma in both sexes blood-red . 

1 Pterostigma in both sexes black 


| Superior anal appendages chelate at apex. 
3. -I Superior anal appondages spatulate at 
I apex 

i Inferior anal appendages bifid at apex ; 
j posterior lobe of prothorax with a pair 
^ \ of long horn-like processes 

i Inferior anal appendages not bifid at apex, 

| and the posterior lobe of prothorax 
without any horn-liko processes . 


hearseyi Fras., p. 113. 


2. [p. 109. 

sanguinostigma Fras., 

3. 

4. 


i . 


[p. 107. 

antelopoides Fras., 


o. 




PROTOSTICTA. 


103 


5. 


6 . 


7. 


f Basal half of segment 8 p'ale blue, with the 
mid-dorsal carina finely black ; superior 
anal appendages with the claw-like 
arms narrow and of subequal length. 
Basal half of segment 8 pale blue, the 
mid-dorsal carina not marked with 
black ; superior anal appendages vary¬ 
ing as shown below. 

Outer fork of superior anal appendages 
thickened, obtuse at apex, and but 
slightly longer than the inner 
Outer fork of superior anal appendages 
I very narrow, and nearly four times the 
l length of inner. 

("Inferior anal appendages with a long 
! finger-like medial spine directed in- 
wards 

| Inferior anal appendages without an inner 
(_ spine 


gravelyi Laid., p. 103. 

6 . 

[p. 105. 

davenporti Fras., 
mortoni Fras., p. 111. 

himalaica Laid., p. 115. 
uncata Fras., p. 117. 


33. Protosticta gravelyi Laidlaw. (Fig. 48.) 

Protosticta gravelyi Laid., Rec. Ind. Mus. vol. xi, pp. 389, 390, 
text-fig. 2 (1915) ; id., ibid. vol. xiii, p. 342 (1917); Fras., ibid, 
vol. xvi, p. 499 (1924) ; id., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 69, 70, pi. i, figs. 7, 8 (1931); id., Rec. Ind. Mus. vol. xxxiii, 
pp. 449, 466 (1931). 

Protosticta stevensi Fras., Rec. Ind. Mus. vol. xxiv, pp. 7, 8, 
pi. i, figs. 1, 2, 7 (1923); id., ibid. vol. xxvi, p. 499 (1924). 

Male. —Abdomen 46-49 mm. Hind-wing 20-22 mm. 

Head : labium brownish-black; labrum turquoise-blue, 
rather broadly bordered with black along its free margin ; 
clypeus pale turquoise-blue; frons, vertex, and occiput 
glossy black; eyes dark bottle-green paling to pale greenish 
beneath. Prothorax creamy white, marked dorsally with a 
broad black triangle, with its base occupying the greater 
part of posterior lobe and its apex tapering to the middle 
of the mid-lobe. Thorax steely glossy black, marked with 
a broad, oblique, creamy-white stripe on each side extending 
to the middle pair of legs, and a similar stripe on the posterior 
part of metepimeron extending on to the hinder pair of legs ; 
beneath marked with broad black stripes on each side, which 
converge and fuse anteriorly. Legs creamy white, the 
knees darker ; hind pair of femora occasionally marked 
on the extensor surface with a brown stripe. Wings hyaline ; 
13 to 14 postnodal nervures to fore-wings, 12 to 13 in the hind ; 
pterostigma black, nearly half as long again as broad, the 
costal side shorter than the posterior, outer border nearly 
straight, inner oblique ; Riv-\-v arising slightly or well distal 
to the level of subnode. Abdomen black, marked with white 
and turquoise-blue as follows :—Segments 1 and 2 white 
laterally, segment 3 with a narrow basal annule finely divided 
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with black on the dorsum, segments 4 to 7 with broad basal 
annules gradually broadening as far as 7 and partially divided 
on the mid-dorsal carina by the ground-colour, segment 8 
with nearly its basal half turquoise-blue, this extending 
apically on the sides and ventrally, but divided along the 
mid-dorsal carina by a fine black line, segments 9 and 10 
unmarked ; segments 9 double the length of 10, and 8 double 
the length of 9. Anal appendages black , superiors forcipate, 
chelate, half as long again as segment 10, broad at base, 
where they are furnished with an inner and dorsal blunt 
rounded tooth, then tapering, but again expanded at the 
apical half into a “ finger-and-thumb ’’-like structure, the 
fin ger process being a little longer than the thumb ; inferior 
appendages about three-fourths the length of superiors,. 




Fig. 48.—Anal appendages of Protosticta y ravel yi Laid., male. 
a. Dorsal view. b. Right lateral view. 


broad and conical at base, then tapering rather rapidly to 
apex, furnished with an inner stout spine at base. 

Female .—Abdomen 33-35 mm. Hind-wing 19-23 mm. 

Very similar to the male, but shorter and more robustly 
built; differs as follows:—Black bordering of labrum broader ; 
eyes in the living state with a diffuse white spot on the 
outer sides; wings all with 13 to 14 postnodal nervures. 
Abdomen shorter and stouter, especially from segment 7 
to the anal end, the former segment nearly three times as 
long as 8, which is itself actually shorter than segment 9,. 
the latter segment being three times the length of segment 10. 
The basal annule on segment 7 occupying only about one-fifth 
the length of segment and often interrupted on the dorsum, 
whilst 8 is unmarked save for a large white spot situated 
at the base on each side ; segments 9 and 10 immaculate, 
but the former sometimes with a large lateral white spot. 
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Anal appendages black, barely as long as segment 10, broad, 
conical, pointed at apex. 

Distribution. —S. India. This species is the most widely 
distributed of all the Protostictas, and occurs in many ravines 
from 2,000 to 4,000 ft., in many parts of the Western Ghats. 
It occurs in the Nilgiri Hills on both sides of the plateau, 
at Kallar, Burliyar, and Gudalur, from May to June. In 
Malabar and Cochin it occurs in the Vayittiri, Nilambur, 
and Kavalai Ghats from May to June and again in September 
and October. It may be found lurking amongst rocks and 
ferns or in the dark tunnels formed by trees and shrubs 
overhanging torrential beds. In flight it holds its abdomen 
rigidly horizontal and advances in short jerks on its objective 
or reverses and flies backwards with equal ease, and is visible 
in the prevailing gloom only by the chain of white dots 
marking the bases of the segments. 

Type in the Indian Museum; paratypes in the British 
Museum, etc. 

Some confusion has arisen over this species, probably 
due to the fact that the type is immature and in very poor 
condition, with its abdomen crumpled up and appendages 
distorted. The marking on segment 8 has been given as 
that for 7, and the length of the abdomen has been given as 
that for the body. It was due to these excusable errors 
that P stevensi was described by myself as a separate species. 
Since then I have had an opportunity of examining the type 
and female co-type and making new measurements. From 
this I find that P gravelyi and P stevensi are conspecific, 
Dr. Laidlaw’s name having priority. The female, I find, 
is really that of P mortoni. It is to be remembered that when 
Dr. Laidlaw described these sexes, P gravelyi represented 
the only Indian Protosticta then known, so that it was but 
natural he should consider the insects as the two sexes of 
one species, although taken in different localities. 

34. Protosticta davenporti Fraser. (Fig. 49.) 

Protosticta davenporti Fras., J. Bombay Nat. Hist Soc. vol. xxxv, 
pp. 70, 71, pi. i, figs. 9, 10 (1931); id., (?) Rec. Ind. Mus. vol. 
xxxiii, pp. 449, 467 (1931). 

Male. —Abdomen 43-45 mm. Hind-wing 23-24 mm. 

Very similar to P gravelyi, from which it differs, however, 
by its much more robust build, this character being very 
striking when the insects are confronted. It is then seen 
that, although the abdomen of P gravelyi is longer, the head 
and thorax are of much slighter build and the wings are 
correspondingly shorter and narrower; the anal appendages, 
although built on the same plan as those of P. gravelyi, have 
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very marked differences. Head, prothorax, and thorax similar 
to P gravelyi but the markings more definitely bluish and the 
black dorsal marking of the prothorax restricted to the middle 
portion of the posterior lobe and ending as two points on the 
dorsum of the mid-lobe. Wings broader and longer ; ptero- 
stigma black, half as long again as broad, 14 to 15 postnodal 
nervures to fore-wings, 13 to 14 in the hind (one specimen 
is remarkable in possessing four postcostal nervures in one 
of its wings, instead of the usual nervure ac and one additional 
postcostal) ; Riv-\-v arising opposite the level of subnode. 
Abdomen black, with the sides of segments 1 and 2 and the 
base of 3 bluish-white ; segments 4 to 7 with narrow white 
basal annules, which broaden apically on the sides ; segment 8 
with its basal third or half pale turquoise-blue, this colour 
extending nearly to apex of segment laterally, but not divided 




Fig. 49.—Anal appendages of Protosticta davenport i Fras., male. 
a. Dorsal view. b. Right lateral view. 

on the mid-dorsum as in P gravelyi; the blue annule on this 
segment separated from the extreme base by a narrow triangle 
of black; segments 9 and 10 immaculate and of the same 
relative lengths as in P gravelyi. Legs differing from the 
latter species by the femora being black, the two hinder 
pairs white on the extensor surfaces and the middle pair 
with a large white distal spot at the distal ends on the outer 
side; tibiae dirty white, tarsus black. Anal appendages 
black ; superiors forcipate, chelate, half as long again as 
segment 10, broad at base, where they present a large inner 
sub-basal pointed tooth or spine, then narrowing abruptly 
and expanding again in the distal half to form a “ finger- 
and-thumb ’’-like structure which differs from that of P. gravelyi 
by the finger process being shorter and broader and with its 
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apex broadened and flexed inwards almost to meet the apex 
of the thumb ; outer border of this appendage very sinuous, 
not gradually curved as in the last species ; inferior appen¬ 
dages broad at base, then tapered gradually to apex, slightly 
sinuous as seen in profile, but with a distinct angulation about 
the middle as seen from above, and with the apical fourth 
curled rather abruptly inwards ; nearly as long as superior 
appendages. 

Female. —Abdomen 35-37 mm. Hind-wing 23-24 mm. 

Very similar to the male; basal half of labrum and ante- 
clypeus turquoise-blue, rest of head glossy black. The middle 
three-fifths of posterior lobe and posterior half of dorsum 
of middle lobe of prothorax black, remainder creamy-white ; 
thorax steely blue-black on dorsum, laterally pale blue, 
marked with a thick oblique black stripe and a short linear 
streak of the same colour on hinder angle of metepimeron; 
beneath creamy white marked with a black spur-shaped 
bifid streak. Legs as for male. Wings all with 14 postnodal 
nervures, otherwise as for the male. Abdomen marked 
similarly to the male except for segments 7 to 10, the former 
segment with a broad basal pale blue ring occupying rather 
less than a quarter of the segment and indented strongly 
at two points by the black, so that the hinder border of the 
ring is serrate ; segment 8 with a large basal lateral pale 
blue spot; segments 9 and 10 unmarked. Vulvar scale 
black, very robust. 

Distribution. —S. India : Anaimalai, Mudis, and Travancore 
Hills at elevations of about 3,000 to 4,000 ft., in situations 
similar to the last. 

Type in the British Museum; co-type, female, and paratypes 
in the author’s collection. 

This species is far rarer than most others of the genus and less 
than a dozen examples are known, of which four males and two 
females were taken on the Western Ghat road running from 
Munnar, Travancore, June 3rd, 1931. The shape of the anal 
appendages will serve to distinguish this fine insect from all 
other Protostictas. 

35. Protosticta antelopoides Fraser. (Fig. 50.) 

Protosticta antelopoides Fras., Rec. Ind. Mus. vol. xxxiii, pp. 449, 
467, 468 (1931). 

Male. —Abdomen 53 mm. Hind-wing 30 mm. 

Head : labium pale yellow; labrum and anteclypeus 
turquoise-blue, the former narrowly bordered with black ; 
rest of head steely black; eyes bottle-green. Prothorax 
pale at sides, greyish-black on dorsum ; posterior lobe furnished 
with a short robust spine at each outer end, and internal 
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to these a pair of very long divaricate horns which extend 
nearly half way up the thoracic dorsum, on which they he. 
Thorax steely blue-black on dorsum and anterior part of 
sides, beyond which the latter are palest blue marked with 
the usual oblique black stripe on hinder border of mese- 
pimeron; beneath unmarked. Legs dirty white, with a 
broad pale blue ring followed by a narrow black ring towards 
the distal ends of femora ; tibiae dark on flexor surface. 
Wings hyaline ; pterostigma black, with a fine yellow fining 
to the enclosing nervures, of the usual Protostictine shape ; 
15 to 16 postnodal nervures to all wings. Abdomen black, 
pale yellow beneath and on lower parts of sides, this colour 
extending on to dorsum at the base of segments 3 to 6 to 
form narrow basal rings ; remaining segments unmarked. 
Anal appendages : superiors more than twice the length of 



Fig. 50.—Anal appendages and prothorax of 
Protosticta antelopoidcs Fras. 

a. Dorsal view of anal appendages, b. Right lateral view of same, 
c. Prothorax, showing horn-like processes on the posterior lobe. 


segment 10, black, broad at base and strongly convex outwards, 
subcylindrical in the basal two-fifths, then dilated to form 
the usual “ finger-and-thumb ’’-process, but the two digits 
here fused so that only the final joints, as it were, are left 
free ; on the inner side of the convexity a small ventral 
spine, and at the end of the convexity a robust dorsal spine ; 
the inner basal part of the dilated terminal portion strongly 
angulated so as to form a third spine ; inferior appendages 
white for the basal half, black for the apical, very robust as 
compared with the superior appendages, and of equal length, 
very broad at base and closely apposed for the basal half, 
thinner and cylindrical at the apical black half, the apex 
curled in and split into two chelate short processes. 
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Female. —Abdomen 40 mm. Hind-wing 29 mm. 

Exactly similar to the male in markings and wings, differing 
only in sexual characters and in the posterior lobe of prothorax, 
which lacks the long medial horns but has the lateral spines. 

Distribution. —A single pair taken at the top of the Munnar, 
Western Ghats, Travancore, May 30, 1931. 

The male is remarkable for several features unknown in other 
species of the genus—the armament of the prothorax, which is 
quite unique, the total absence of any identification mark on 
the end segments of the abdomen, the unmarked under surface 
of the thorax, and lastly, the large size of the insect, far greater 
than any other known species of the genus. As for the female, 
its large size and the absence of identification mark on the 
abdomen will easily serve to distinguish it from other females. 

Type and paratype in the author’s collection. 

36. Protosticta sanguinostigma Fraser. (Fig. 51.) 

Protosticta sanguinostigma Fras., Rec. Ind. Mus. vol. xxiv, pp. 6, 7, 
pi. i, figs. 5, 6 (1922); id., ibid. vol. xxvi, p. 499 (1924); id., 
J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 71, 72, pi. i, figs. 5, 6; 
(1931); id., Rec. Ind. Mus. vol. xxxiii, p. 449 (1931). 

Protosticta cerinostigma (var.) Fras., Rec. Ind. Mus. vol. xxvi, 
pp. 499, 509 (1924). 

Male. —Abdomen 42-45 mm. Hind-wing 22-26 mm. 

Head : labium yellowish ; labrum turquoise-blue, narrowly 
bordered with black along the free margin; clypeus turquoise- 
blue ; frons, vertex, and occiput glossy black, the latter 
marked with a transverse coppery-brown fascia ; eyes bottle- 
green, pale greenish-blue below, these two colours separated 
by an equatorial band of blackish-brown which crosses the 
head from above and behind somewhat obliquely. Prothorax 
black on dorsum, whitish laterally, the mid-lobe marked 
with a large oval blue spot on each side of the middle line. 
Thorax glossy steely or bronzed black, pale blue on the sides, 
where a narrow oblique stripe of black bordered with brown 
traverses the anterior border of the metepimeron ; beneath 
immaculate, thus contrasting strongly with the two former 
species. Legs pale yellow, femora lined with black on extensor 
surface and with a broad brown annule at the distal ends; 
tibiae clouded or stippled with brown ; tarsi dark brown. 
Wings hyaline; pterostigma blood-red, covering one cell, 
of similar shape to the former species ; 15 to 18 postnodal 
nervures to fore-wings, 14 to 15 in the hind ; Riv+v arising 
slightly or well distal to the oblique nervure descending from 
the subnode. Abdomen blackish-brown on dorsum, paler 
on the sides, marked with white and pale turquoise-blue; 
segments 1 and 2 white laterally, segments 3 to 6 with broad 
distal black annules, segment 3 with a very narrow obscure 
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white annule at the base, segments 4 to 7 with broader annules 
gradually increasing in depth from 4 to 7, segment 8 turquoise- 
blue, its apical border black, this colour continued basally 
as a gradually narrowing tongue of black along the mid-dorsal 
carina as far as the base of segment, segments 9 and 10 
entirely black; segment 7 very long and broadening apically, 
segment 8 only slightly longer than 9, which is nearly three 
times the length of 10. Anal appendages black ; superiors 
forcipate, chelate, seen from above appearing only slightly 
longer than segment 10, but in profile, owing to the ends 
being bent strongly downwards, seen to be nearly twice 
the length of the segment, very broad at base, then tapering 
and inclined strongly down and inward to end in the usual 
“ finger-and-thumb’’-process, the finger portion much broader 
and longer than the thumb and notched at its apex, which 



Fig. 51.—Anal appendages of Protosticta sanguino/ttigma Fras., male. 
a. Dorsal view. b. Right lateral view. 

is broad and blunt; the thumb curled in nearly to meet 
the opposing process ; dorsally the basal portion continued 
horizontally back to end in a robust pointed spine ; inferior 
appendages about three-fourths the length of superiors, 
broad at base, then rapidly tapering to a fine point, the apical 
fourth angulated strongly inwards to meet or overlap its 
fellow on the opposite side. 

Female .—Abdomen 39 mm. Hind-wing 26 mm. 

Very similar to the male, but of much shorter and stouter 
build; differs as follows : the equatorial belt of black encircling 
the eye much better defined. Prothorax a dirty white laterally 
and without the mid-dorsal blue spots. Wings similar 
to the male, pterostigma blood-red; 16 to 17 postnodal nervures 
to fore-wings, 14 to 15 in the hind; Riv-\-v arising at the same 
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level or nearer to the subnode. Abdomen black marked 
with white and turquoise-blue as follows : segment 1 with 
a blue spot on each side, 2 with a lateral blue spot at the 
base prolonged lateralwards, apically, and ventrally, segment 3 
with its middle two-thirds laterally and beneath brownish - 
white, 4 similar and with a narrow whitish basal annule, 
5 and 6 with well-marked white basal annules, the ventro¬ 
lateral markings more obscure, segment 7 with its basal 
third turquoise-blue, the black not continued basally along 
the mid-dorsal carina as in the male, remaining segments 
entirely black. Anal appendages black, barely as long as 
segment 10, small, conical, triangular processes. Vulvar 
scale robust, extending beyond end of abdomen. 

Distribution. —S. India; Nilgiri Hills, Coorg, and Malabar 
Wynaad. Specimens from the two latter districts are much 
smaller than those from the Nilgiris. In the latter district 
it is moderately common in the Burliyar ravine, Mettupalayam 
Ghat, at 1,500 ft., but very rare on the opposite side of the 
plateau, where the variety cerinostigma was found. (Struc¬ 
turally this latter insect does not differ from the type, so that 
I consider it to be merely a variety.) In Coorg it is confined 
to Hallery, whilst in the Wynaad it appears to be restricted 
to the Vayittiri and Nilambur Ghats from May to October. 

The blood-red pterostigma and the shape of the anal appen¬ 
dages, the relative lengths of the terminal abdominal segments, 
etc., will serve to differentiate this beautiful species from all 
other Protostictas. 

Type in the British Museum; paratypes in Morton, Fraser, 
and Laidlaw collections, etc. 

37 Protosticta mortoni Fraser. (Fig. 52.) 

Protosticta mortoni Fras., Rec. Ind. Mus. vol. xxvi, pp. 500, 501 
(1924); id., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 72, 73, 
pi. i, figs. 3, 4 (1931) ; id., Rec. Ind. Mus. vol. xxxiii, pp. 449, 
466 (1931). 

Protosticta gravelyi Laid. ( mortoni , $, nec gravelyi), Rec. Ind. Mus. 
vol. xiii, p. 342 (1917). 

Male. —Abdomen 42-43 mm. Hind-wing 20 mm. 

Head : labium blackish-brown; labrum turquoise-blue, 
moderately broadly bordered with black along its free margin ; 
clypeus turquoise-blue ; vertex and occiput glossy steely 
or bronzed black ; frons black ; eyes ultramine blue capped 
with black above, paler blue beneath. Prothorax pale blue 
except the posterior lobe, which is black. Thorax steely 
black on dorsum, pale blue laterally, traversed along the 
postero-lateral suture by a broad black stripe; beneath 
thorax yellowish marked by two thick black stripes, which 
converge and become confluent anteriorly as in P gravelyi. 



112 


CCENAGRIIDiE. 


Legs white, the knees and femora sparsely stippled with 
black. Wings hyaline ; pterostigma black, framed narrowly 
in pale brown, and this again framed within thick black 
nervures ; 13 postnodal nervures to fore-wings, 12 in the 

hind ; Riv+v arising distal to the oblique nervure descending 
from the subnode. Abdomen black marked with turquoise- 
blue and white as follows : segment 1 blue laterally, segment 2 
with the basal two-thirds of the sides white, 3 with a narrow 
white basal annule prolonged for a short distance along the 
sides and narrowly interrupted on the dorsum, segments 4 to 7 
with broad white basal annules occupying about one-sixth 
the length of the segments and prolonged along the sides 
and venter, segment 8 with the basal half turquoise-blue, but 
this colour prolonged along the sides nearly as far as the apical 
end of segment, and separated from the base by a narrow 




Fig. 52.—Anal appendages of Protosticta mortoni Fras., male. 
a. Right lateral view. b. Dorsal view. 

black annule ; segments 9 and 10 entirely black ; segment 7 
very long, 8 about one-third the length of 7 (in the original 
description this segment was given in error as slightly more 
than one-fourth the length of segment 7, whereas 9 was 
intended), segment 9 rather more than half the length of 8 
and slightly more than twice the length of 10. Anal appen¬ 
dages black ; superiors forcipate, chelate, about twice the 
length of segment 10, broad at base, then constricted and 
curved downwards and again dilated in the first part of the 
apical half to form the usual “ finger-and-thumb ’’-process, 
the finger thrice the length of the thumb and with its extreme 
end angulated inward, the thumb portion short and stout i 
dorsally the basal portion ending in a robust pointed tooth 
or spine very much as in P sanguinostigma ; inferior appen¬ 
dages very broad at base, then abruptly narrowed, curled 
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gently in and tapered to a fine point, about three-fourths 
the length of superiors. 

Female .—Abdomen 32-33 mm. Hind-wing 19-20 mm. 

Very similar to the male, but much shorter and more robust. 
Markings differ only on the abdomen , where segment 7 has 
a blue basal annule occupying from one-third to one-fourth 
the length of the segment, and segment 8 has a large baso- 
lateral whitish spot on each side, 9 and 10 entirely black; 
segment 7 is rather more than four times the length of segment 
8, which is itself slightly shorter than segment 9, the latter 
being nearly four times the length of 10. Anal appendages 
very short, barely the length of segment 10, conical, pointed, 
black. Vulvar scale very robust, extending beyond end of 
abdomen. 

Distribution. —S.W India : very local, usually found in 
isolated colonies. The original colony in the Sampaji Ghat, 
Coorg, was restricted to one part of a tributary of the Sampaji 
River. Since then I have found other colonies along the foot 
of the Western Ghats in Malabar, and a single female has been 
taken on Salsette Island by Mr. Prater. The species thus 
differs from all others by being found at or near sea-level. 

The colouring of the prothorax forms a ready means of 
identification, whilst the appendages will serve to separate 
it from all other species. As mentioned above, the female 
described by Dr. Laidlaw as that of P gravelyi, which was 
taken at Tale wadi, Castle Rock, Kanara (a locality far 
removed from that where the type of gravelyi was found), 
is really the female of P. mortoni. 

Type in the British Museum. 

38. Protosticta hearseyi Fraser. (Fig. 53.) 

Protosticta hearseyi Fras., Rec. Ind. Mus. vol. xxiv, pp. 5, 6, 
pi. i, figs. 3, 4 (1922) ; id., ibid. vol. xxvi, p. 499 (1924) ; 
id., J. Bombay Nat. Hist. Soe. vol. xxxv, pp. 73, 74, pi., figs. 1, 2 
(1931); id., Rec. Ind. Mus. vol. xxxiii, pp. 449, 466 (1931). 

Male. —Abdomen 30-35 mm. Hind-wing 18-21 mm. 

Head : labium ashy white ; labrum turquoise-blue narrowly 
bordered with black along the free margin ; the two basal 
joints of antennae blue; clypeus turquoise-blue ; frons, 
vertex, and occiput black ; eyes olivaceous above, paling 
and changing to pale blue beneath. Prothorax pale blue, 
immaculate, fading to pale brown in the dry state. Thorax 
cupreous on the dorsum, pale blue laterally, the mid-dorsal 
carina finely blue, whilst laterally a broad oblique black 
stripe traverses the length of the postero-lateral suture 
and anterior part of metepimeron; beneath whitish marked 
with a round spot of black between the legs and a pair of 

VOL. i. i 
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short stripes which converge and become nearly confluent 
with the anterior spot. Legs bluish-white, the two hind 
emora with narrow blackish transverse lines on the extensor 
surface; the knees black. Wings hyaline, pterostigma 
black, shaped similarly to the rest of the genus, covering 
one cell; 10 to 14 postnodal nervures to fore-wings, 10 to 12 
in the hind ; Riv-\-v arising opposite or distal to the oblique 
nervure descending from the subnode. Abdomen enfumed 
brown or cupreous marked with pale blue, this colour more 
in evidence on the final segments ; segments 1 and 2 with 
the sides bluish-white and with a diffuse longitudinal stripe 
on the mid-dorsum, incomplete on the apical half of 2; 
segments 3 to 7 with narrow pale basal annules extending 
more broadly along the sides and with broad black apical 
annules ; segment 8 turquoise-blue, with a narrow black 



apical annule ; 9 and 10 black, the former with a bluish 
crescentic spot on each side , segment 7 twice the length of 
segment 8; 8 half as long again as 9, which is more than twice 
the length of 10. Anal appendages black ; superiors about 
twice the length of segment 10, forcipate, chelate, broad 
at the base and furnished here with a robust inwardly directed 
sub-basal spine, then constricted and subcylindrical, but 
again slightly expanded at the apical third to form a “finger- 
and-thumb ’’-process, the finger portion considerably longer 
than the thumb and squared at its apex ; the whole appendage 
curving gently in and downwards ; inferior appendages 
about four-fifths the length of superiors, truncate, broad 
at base and tapering to a slightly and gently upturned point, 
the base furnished with a blunt inner tooth and one or two 
minute teeth thereafter. 



PROTOSTICTA. 


115 


Female. —Abdomen 32-33 mm. Hind-wing 22 mm. 

Very similar to the male and approximately of the same 
length, although more robust in build. Differs as follows : 
labrum more broadly bordered with black ; eyes olivaceous 
brown above, changing to pale green below; mid-dorsal 
carina of thorax obscurely white at its upper part only. 
Wings with 12 to 13 postnodal nerviires to fore-wings, 12 in 
the hind ; Riv- f-v arising at or but slightly distal to the 
subnode. Segment 7 with a broader basal annule ; segment 8 
brownish-black, marked only with a baso-lateral dirty white 
quadrate spot; segment 9 paler brown, marked with a broad 
white spot on each side confluent with a smaller subdorsal 
spot of the same colour. Anal appendages black, very small, 
about equal in length to segment 10, conical, pointed. Vulvar 
scale robust, extending beyond end of the abdomen. 

Distribution. —S. India : Nilgiris, Anaimalais, and Travan- 
core. The type was taken at a small brook running through 
a coffee tote on the Gudalur Ghat, in June ; out of 17 
specimens only one was a male. A single male was taken 
later in the neighbouring Ochterlony valley. Recently 
I found the species in the Mudis, Anaimalai Hills, 3,000 ft., 
in May, where about 18 males, but no females, were taken. 
The locality was a rocky hillside in virgin jungle where a 
seepage not amounting to a brook found its way down through 
fern and moss to the river below, and the whole of the 
specimens were found in an area not covering more than 
a quarter of an acre ; search in neighbouring jungle revealed 
none. These specimens were in company with Heliogomphus 
promelas, which were equally restricted to the spot. Returning 
a few days later via the Nilgiris, I again found P. hearseyi 
in the same spot on the Gudalur Ghat and, by a curious 
coincidence, took a number of females and only one male. 
This curious incidence of the sexes is very difficult to explain. 

It is the commonest Protosticta in Travancore, May to 
July. The small size of the species and its cupreous colouring 
will serve to identify it from all others of the genus. It is 
the only species in which the two sexes are approximately 
of the same length. 

39. Protosticta himalaica Laidlaw. (Figs. 47 & 54.) 

Protosticta himalaica Laid., Rec. Ind. Mus. vol. xiii, pp. 342, 343 
(1917) ; Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 74, 75, 
pi., figs. 11, 12 (1931). 

Protosticta lindgreni Fras., J. Bombay Nat. Hist. Soc. vol. xxvii, 
p. 150 (1920); id., ibid. vol. xxix, p. 741 (1923). 

Male. —Abdomen 40-43 mm. Hind-wing 25-26 mm. 

Head : labium pale brown or brownish-yellow ; labrum 
turquoise-blue, narrowly bordered with black along its free 

i 2 
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margin ; clypeus turquoise-blue ; frons, vertex, and occiput 
steely bronzed black , eyes black above, changing to dark 
olivaceous and, finally, pale bluish-green beneath. Prothoiax 
black on dorsum and upper part of sides, marked with a broad 
subdorsal, longitudinal, creamy-yellow stripe on each side 
extending from the posterior lobe to the anterior end, yellow 
low down on the sides. Thorax bronzed black on dorsum, 
pale blue at the sides, which are marked with a moderately 
broad black oblique stripe extending along the postero-lateral 
suture; pale blue beneath, unmarked with black. Legs 
pale sandy yellow, extensor surfaces of all femora black. 
Wings hyaline, pterostigma dark reddish-brown, almost 
black, with a fine frame of light yellow bordering the enclosing 
nervures wdthin, about one-third longer than broad, costal 



Fig. 54.—Anal appendages of Protostlcta himalaica Laid., male. 
a. Right lateral view. b. Dorsal view. 


side only slightly longer than the posterior, and the outer 
side but slightly longer than the inner ; Riv-\-v in the fore¬ 
wings arising very slightly distal to the oblique nervure 
descending from the subnode, but opposite that nervure in 
the hind; 14 to 16 postnodal nervures in fore-wings, 13 to 15 
in the hind. Abdomen blackish-brown, marked with white 
and pale blue as follows :—Segment 1 bluish at the sides 
and with a white apical ring, 2 bluish laterally and marked 
on the dorsum with a bluish longitudinal stripe not extending 
to the apical border, segment 3 with a small white dorsal 
basal triangle and a broad apical black annule, segments 
4 to 7 with narrow white basal annules, 4 to 6 with broad 
black apical annules, segment 7 with its apical half, and the 
whole of 8 and 9 pale blue, segment 10 blue at its extreme 
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base, black apically ; segments 7 to 10 gradually decreasing 
in length towards the last segment. Anal appendages about 
twice the length of segment 10, dark brown; superiors 
broad at base, compressed, with an angulation on the inner 
side near the middle not amounting to a spine, after which 
the appendages are curved downward and abruptly broadened 
into a scoop-like expansion hollowed out on the inner side ; 
inferiors slightly longer than the superiors, broad at base, 
then constricted and again broadened, and with the edges 
strongly curled like a drying leaf ; a long inwardly directed 
narrow spine springing from the upper side of this expansion 
about the middle of the appendage. 

Female .—Abdomen 37 mm. Hind-wing 26 mm. 

Very similar to the male, differing only in its shorter and 
more robust abdomen and in some of the markings of this 
structure. The ventro-lateral aspect of segment 3, as well as 
1 and 2, are definitely blue; segments 4 to 6 have broader 
basal annules, especially the latter segment, 8 has a large 
bluespot on each side, whilst 9 and 10 are reddish-brown 
(possibly blue in the living state). Anal appendages small, 
rather shorter than segment 10, conical, pointed, blackish- 
brown. Vulvar scale robust, extending a little beyond the 
end of abdomen. 

Distribution. —-N. Bengal, Assam, and Sikkim, at altitudes 
of 3,000 to 6,000 ft. I have examined specimens from Kalim- 
pong and Pashok and have taken the insect at Mangpu, 
Darjeeling District, in May and June. 

Although so widely spread, it does not appear to be nearly 
as common as some of the South Indian species. Its habits 
are entirely similar and it is found in similar localities. The 
abdominal markings and the shape of the anal appendages, 
which are entirely different from those of the genotype, will 
serve easily to distinguish it from all others. A fresh com¬ 
parison of the types of P himalaica and P. lindgreni has 
convinced me that they are conspecific, the former name 
having priority. 

40. Protosticta uncata Fraser. (Fig. 55.) 

Protosticta uncatus Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 75, 76 (1931). 

Male .—Abdomen 42 mm. Hind-wing 21 mm. 

Head : labium pale brown ; labrum turquoise-blue, narrowly 
bordered with black along the free margin ; anteclypeus 
turquoise-blue ; postclypeus, frons, vertex, and occiput 
bronzed black ; eyes dark olivaceous green, paler below. 
Prothorax pale yellow, marked with a pair of ill-defined, 
longitudinal, subdorsal dark brown stripes made up of a row 
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of three spots, the largest of which is situated on the posterior 
lobe. Thorax bronzed black on dorsum, pale blue laterally, 
changing to pale yellow beneath, which is unmarked ; a narrow 
oblique black stripe on each side mapping out the postero¬ 
lateral suture, and a small upper posthumeral blue spot. 
Legs pale yellow, knees darker, hind femora with a black 
stripe along the extensor surface. Wings hyaline ; ptero- 
stigma as broad as long, costal side only slightly longer than 
posterior, the inner side very oblique, blackish-brown, framed 
in black nervures which are lined inwardly with pale yellow ; 
15 to 16 postnodal nervures to fore-wings, 15 in the hind ; 
Riv-\-v well distal to the oblique nervure descending from the 
subnode. Abdomen shaded with brown and ringed with blue, 
white, and black as follows : segment 1 with the sides blue, 



Fig. 55 .—Left lateral view of anal appendages of 
Protosticta uncata Fras. 

dorsum blackish-brown, 2 with the apical half blackish-brown, 
basal half on dorsum warm brown, the sides blue for the basal 
three-fourths, but this colour invaded by the brown of dorsum 
at its middle, segments 3 to 6 with broad basal pale bluish- 
white annules and equally broad apical black annules, the 
intervening part warm brown, 7 with only the basal annule, 
the rest brown, gradually deepening to black at apex, 8 black, 
with a small baso-lateral spot on each side, 9 entirely turquoise- 
blue, 10 entirely black , segment 7 three times as long as 8, 
which is half as long again as 9, the latter nearly four times 
as long as 10. Anal appendages black ; superiors as long 
as segment 10, broad at base, then tapering as far as their 
middle, at which point they are bent down rather abruptly 
and terminate in an expansion shaped like a parrot’s beak ; 
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inferior appendages slightly longer, broad at base, spatulate, 
compressed and furnished at the apex with a tuft of about 
10 to 12 stout bristles. 

Female. —Abdomen 35 mm. Hind-wing 21 mm. 

Closely similar to the male save for its sexual characters 
and the slightly shorter and more robust abdomen. Markings 
of head, thorax, and abdomen not differing markedly from the 
male, but segment 9 has a narrow basal black annule and the 
sides low down dark brown. Wings similar, 15 to 16 post- 
nodal nervures in fore-wings, 15 in the hind. Anal appendages 
very short, not quite as long as segment 10, conical, pointed, 
blackish-brown. Vulvar scale robust, extending beyond the 
end of abdomen. 

Distribution. — Burma: Maymyo, Mandalay Dist., and Gok- 
teik, N. Shan States. One male and two females collected by 
Col. F Wall, diming the early part of June. 

The species is remarkable for its anal appendages which, 
like those of P himalaica, differ markedly from those of the 
genotype. The situation of the “ recognition ” mark on 
segment 9 instead of 8 is also quite at variance with other 
species of the genus. These specimens were taken at light, 
but should the habitat of the insect be discovered it will 
probably prove to be similar to that of other species, and the 
species itself equally common. 


Genus PLATYSTICTA Selys (1860). (Fig. 56.) 

Platysticta Selys, Bull. Acad. Belg. (2) vol. x, p. 436 (1860); 
id., Syn. Agr., sep. pp. 5, 6, 8, 9 (1860) ; id. (subgenus Platy¬ 
sticta, 1st group), Mem. Cour. vol. xxxviii, p. 150 (1886); Kirby, 
Cat. Odon. p. 132 (1890) ; Laid., Rec. Ind. Mus. vol. xiii, 
pp. 339, 340 (1917) ; id., Spolia Zeylan. vol. xii, p. 360 (1924) ; 
Fraser, Rec. Ind. Mus. vol. xxvi, p. 498 (1924); Laid., J. Malay 
Branch Roy. As. Soc. vol. vii, pp. 303-4 (1924); Fras., J. Bombay 
Nat. Hist. Soc. vol. xxxv, pp. 325, 326 (1931). 

Dragonflies of slender build with the characteristics of the 
subfamily, of rather larger stature than the Protostictas, 
but resembling them closely otherwise. Body-colouring 
non-metallic black, brown or bright brick-red marked with 
azure blue. Wings closed when at rest, long, narrow, falcate 
at apex, with a long petiole, hyaline or opaque a l apices ; 
discoidal cell elongate, costal border about four times as long 
as the proximal and slightly shorter than the posterior ; sectors 
of arc arising at lower part of arc, but diverging from origin; 
an accessory basal-postcostal nervure always present near 
base of wing, in addition to the nervure ac, which is situated 
about midway between the two antenodal nervures; ab 
always present but incomplete, meeting xc at or well away 
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from the posterior margin of wing and extending to the 
posterior side of discoidal cell, which it meets at a point near 
its middle ; IA absent; Cuii of about 6 to 9 cells in length ; 
MA and IRiii zigzagged almost from origins ; Riv-\-v arising 
a short distance proximal to the oblique nervure descending 
from the subnode, IRiii slightly proximal to the level of the 
subnode ; pterostigma subquadrate, costal side shorter than 
posterior, which is somewhat convex, inner border oblique, 
unbraced, outer straight; cells of wings mainly pentagonal. 

Head, thorax, and abdomen similar to Protosticta , but the 
latter less than double the length of wings , anal appendages 
variable, superiors forcipate, spatulate at apices ; inferiors 
usually shorter than superiors, broad at base, tapering to the 
apex, which is acute or obtuse, directed straight back or 
curled inwards towards its fellow. Genitalia: hamules 



Fig. 56.—Wings of Platysticta deccanensis Laid., male. 

broad quadrate plates, penis with apex curled strongly over 
dorsum and its branches long, curled, and embracing the stem 
of the organ; a crest or ruff on the dorsum, which simulates 
a spine as viewed in profile ; lobe flask-shaped. Vulvar scales 
very robust, minutely spined below, usually extending beyond 
end of abdomen. Larvae unknown. 

Genotype, Platysticta maculata Selys. 

Distribution. —India and Ceylon only. Three species 
only are included in this genus from within our limits, and 
it is doubtful if other species outside of this area can be 
strictly classed as congeneric with P maculata. Two species 
are from Ceylon, the third from Cochin in South India. The 
genus as defined here includes only those species which fall 
within the Selysian subgenus Platysticta , group 1. Like 
Protosticta, species of the genus are to be found along the 
banks of montane streams clinging to mosses and ferns over¬ 
hanging shady spots. 
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Key to the Species of Platysticta. 


j f Wings of male tipped with black 
l Wings hyaline throughout, 
f Thorax uniform brick-red 
\ Thorax black marked with blue 


apicalis Kirby, p. 123. 
2. [p. 124. 

deccanensis Laid., 
maculata Selys. p. 121. 


The author of the species P maculata and C. hilaris has 
been shown to be Selys, since Hagen’s papers published in 
the Verh. zool.-bot. Ges. Wien, vols. viii and ix of 1858 and 
1859 respectively, gave only a list of names without descrip¬ 
tions. The descriptions of these two species were published 
later by Selys, who adopted Hagen’s names. It is even 
possible that the descriptions were communicated to Selys 
by Hagen, as in the case of many others. 


41. Platysticta maculata Selys. (Fig. 57.) 

Disparoneura maculata Hagen, Verh. zool.-bot. Ges. Wien, vol. ix, 
p. 206 (1859). (Name only.) 

Platysticta maculata Selys, Bull. Acad. Belg. (2) vol. x, p. 437 (1860); 
id., Rev. Syn. Agr., sep. p. 151 (1886); Kirby, Cat. Odon. p. 132 
(1890); id., J. Linn. Soc. Lond., Zool. vol. xxiv, p. 561 (1893); 
Laid., Rec. Ind. Mus. vol. xi, p. 387 (1915); id., ibid. vol. xiii, 
p. 341 (1917); id., Spolia Zeylan. vol. xii, p. 361 (1924) ; 
Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 326, 327, pi. ii, 
figs. 1, 2 (1931). 

Platysticta greeni Kirby, Proc. Zool. Soc. Lond. p. 204, pi. xx, 
figs. 3, 3 o (1891). 

Male. —Abdomen 47-48 mm. Hind-wing 31-33 mm. 

Head velvety black ; labium brown, paling to dirty white 
at base ; labrum glossy black, pale azure blue for its basal 
half; anteclypeus pale azure blue, as also bases of mandibles 
adjacent to it; postclypeus and rest of head unmarked ; 
eyes black above, dark olivaceous brown below. Prothorax 
black, its sides low down palest blue. Thorax velvety black 
on dorsum as far lateral as the anterior border of metepimeron, 
and traversed on each side midway between the humeral and 
postero-lateral sutures by a narrow oblique pale blue stripe ; 
the hinder three-fourths of metepimeron palest blue, changing 
to creamy-white beneath thorax. Legs brown, trochanters 
and coxae creamy-white, the base and flexor surface of femora 
pale, spines pale golden-yellow. Wings hyaline, palely tinted 
with yellow ; pterostigma subquadrate, but slightly longer 
than broad, inner border very oblique, outer slightly convex, 
costal border four-fifths the length of posterior, dark reddish- 
brown framed finely in yellow and enclosed in thick black 
nervures ; 20 to 25 postnodal nervures in fore-wings, 19 in the 
hind ; ac and ab meeting the posterior border of wing at 
a common point, ab meeting discoidal cell nearer its base 
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than the outer end. Abdomen black above, yellow along the^ 
ventral border and below, the sides of segments 1 and 2 and 
base of 3 pale yellow, this colour forming basal annules 
interrupted on the dorsum on segments 3 to 7 ; segments 
8 to 10 azure blue on dorsum, this colour broad at apical 
end of segment 8 and tapering to a fine point on the mid- 
dorsum just short of the base of the segment; segment 10 black 
at sides. Anal appendages black, paler at apices ; superiors 
nearly twice the length of segment 10, which is very short; 
seen from above, these appendages are forcipated, curling 
gently inwards at apices, broad at base, then tapered at the 
middle, again abruptly dilated on the inner side, from which 
point, as far as the apex, they are of even width and spatulate 
(the whole appendage viewed from above resembling a Kropp 




Fig. 57.—Anal appendages of Platysticta maculata Selys, male. 
a. Dorsal view. b. Right lateral view. 

razor with its blade nearly fully opened) ; inferior appendages 
rather more than half the length of the superiors, very broad 
at base, tapering rapidly to an obtuse point, the apical fourth 
angulated inwards ; a small sub-basal tubercle on the inner 
side. 

Female .—Abdomen 36 mm. Hind-wing 29 mm. 

Closely similar to the male save for sexual characters. 
Prothorax with two curious bosses on the dorsum of middle 
lobe ; segments 8 and 9 blackish-brown on dorsum, unmarked 
with blue; segment 10 with a large spot of blue on the mid¬ 
dorsum, its apical border ridged. Vulvar scales robust, 
extending beyond end of abdomen, minutety spined below ; 
anal appendages short, pointed at apex, conical, as long 
as segment 10. 
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Distribution. — Confined to the hilly tracts of Ceylon at 
elevations of 3,000 to 4,000 ft. : Ramboda, Punduloya, 
Urugala during April and May. 

In the British Museum collection there are no less than three 
species included under the head of P maculata, but I do not 
think that there is much doubt as to which of these is the 
actual species under discussion. The description given here 
is from specimens collected by Col. F Wall at Urugala, and 
compares so closely with the original description that there 
can be no doubt as to the correct identification of the specimens. 

42. Platysticta apicalis Kirby. (Fig. 58.) 

Platysticta apicalis Kirby, J. Linn. Soc. Lond., Zool. vol. xxiv, 
pp. 561, 562, pi. xlii, fig. 1 (1893); Laid., Rec. Ind. Mus. vol. xi, 
p. 387 (1915); id., ibid. vol. xiii, p. 341 (1917); id., Spolia Zeylan. 
vol. xii, p. 361 (1924); Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 327, 328, pi. i, figs. 5, 6 (1931). 

Male .—Abdomen 48 mm. Hind-wing 34 mm. 

Head velvety black with a steely blue reflex ; labium pale 
brown ; labrum, bases of mandibles, ante- and postclypeus 
azure blue, rest of head unmarked. Eyes black above, dark 



Fig. 58.—Anal appendages of Platysticta apicalis Kirby, male. 
a. Right lateral view. b. Dorsal view. 


brown below. Prothorax azure blue, posterior lobe black. 
Thorax steely black with a blue reflex, marked on each side 
with a narrow oblique azure blue stripe on the mesepimeron ; 
beneath and along lower border of metepimeron pale yellow. 
Legs black ; coxae, trochanters, and bases of all femora pale 
yellow. Wings hyaline, with the apices of all blackish-brown 




124 


CCEN AGRIIDiE. 


as far proximal as the inner end of pterostigma, which structure 
is twice as long as broad, inner end oblique, outer end angulated 
or convex, covering one or two cells, dark blackish-brown; 
19 postnodal nervures in fore-wings, 18 in the hind ; ac very 
oblique and meeting ab very near the posterior margin of 
wings ; other features of venation as for the genus. Abdomen 
black on dorsum, yellow low down on the sides and beneath 
except for the last few segments ; segments 8 to 10 azure 
blue on dorsum, but the base of the former segment narrowly 
black, which projects into the blue along the mid-dorsal carina 
as a tapering point. Anal appendages black; superiors 
one and a half times as long as segment 10, which is very 
short, broad at base, then tapered as far as the middle, where 
it again dilates as a compressed spatulate apex somewhat 
squared at the end ; seen in profile, the appendage is convex 
dorsally and rather strongly curved at its middle ; inferiors 
about four-fifths the length of superiors, very broad at base, 
then tapered as far as apex, which ends in an acute, abruptly 
turned up point; a very robust spine projecting back from 
the dorsum near its base. 

Female. —Abdomen 42 mm. Hind-wing 36 mm. 

Closely similar to the male except for sexual characters, 
differing only by its wings, which are tipped with yellow 
instead of blackish-brown, and by the terminal segments, 
the 8th being entirely black, 9 with a small greenish-blue 
or yellow spot on each side, and 10 with its dorsum greenish- 
blue or yellow. Anal appendages conical, pointed at apex, 
as long as segment 10. Vulvar scales robust, extending to end 
of abdomen. 

Distribution. — Ceylon only, confined to the montane 
tracts : Belihuloya during June, and Madulsima, where 
Mr. Bainbrigge Fletcher took a few specimens, during August. 
It is probably on the wing from June to August or September. 
The species is probably very local, and has only been taken 
in the years 1892 and 1908 ; it should not be difficult for 
Ceylon entomologists to rediscover this beautiful insect and 
give us some account of its habits. 

43. Platysticta deccanensis Laidlaw. (Figs. 56 & 59.) 

Platysticta deccanensis Laid., Rec. Ind. Mus. vol. xi, p. 388, text-fig. 1 
(1915) ; id., ibid. vol. xiii, pp. 340, 341, pi. xv, fig. 4 (1917); 
Fras., ibid. vol. xxvi, pp. 498, 499 (1924); id., J. Bombay Nat. 
Hist. Soc. vol. xxxv, pp. 328, 329, pi. i, figs. 3, 7 (1931); id., Rec. 
Ind. Mus. vol. xxxiii, pp. 444, 449 (1931). 

Male. —Abdomen 45-47 mm. Hind-wing 31-32 mm. 

Head : labium yellowish ; labrum and anteclypeus azure 
blue, the former narrowly bordered with black ; postclypeus 
azure blue, bordered above with black; rest of head mat black; 
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3rd joint of antennae brownish at its distal end ; eyes black 
above, olivaceous-brown below. Prothorax dark reddish- 
brown above, paling to light red at the side and yellowish 
beneath. Thorax bright brick-red, changing to golden yellow' 
low down on the sides and pale yellow beneath ; mid-dorsal 
carina and antealar sinus narrowly marked out in black. Legs 
reddish-brown, femora at proximal ends and coxae and tro¬ 
chanters golden yellow. Wings palely enfumed, hyaline ; 
pterostigma dark red framed finely in fight yellow and heavy 
black nervures, not quite twice as long as broad, inner end 
pointed, outer border straight, costal border shorter than 
posterior, covering 1 to 2 cells ; ac meeting ab at the posterior 
margin of wing, or a short stalk intervening, ab short and 
often sinuous ; 17 to 21 postnodal nervures to fore-wings. 



Fig. 59.—Anal appendages of Platysticta deccanensis Laid., male. 
a. Right lateral view. b. Dorsal view. 


17 to 19 in the hind. Abdomen dark reddish-brown, paling 
to golden yellow beneath at bases of segments 2 to 6 ; seg¬ 
ments 8 to 9 azure blue, but segment 8 has a narrow black 
basal annule, and both it and 9 are bordered below with black; 
segment 10 blackish-brown, very narrow. Anal appendages 
black, subforcipate as seen from above ; superiors broad at 
base, constricted at about the middle, where a robust obtuse 
spine is seen on the inner side, then broadened and somewhat 
spatulate for the apical half, which is curled down and in 
and hollowed out; inferiors nearly as long as superiors, 
broad at base, then tapered as far as apex, which ends in an 
obtuse point turned slightly inward. 

Female .—Abdomen 36-40 mm. Hind-wing 28-29 mm. 

Differs rather widely from the male, far more so than is 
usual in the subfamily. Head similar to male ; prothorax 
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coloured similarly, the posterior lobe very broad, rounded. 
Thorax brick-red, the mid-dorsal carina and antealar sinus 
mapped out in black, the dorsum and anterior half of mes- 
epimeron black, but the ground-colour showing as a fine 
line against the mid-dorsal carina and upper humeral region, 
the humeral suture being finely delineated in reddish and the 
upper and lower part of the mesepimeron more broadly so ; 
traversing the black of the dorsum is a narrow antehumeral 
pale blue stripe, convex inwards and not extending to the 
upper part of the thorax ; bordering the black area of the 
mesepimeron another similar blue stripe (a beautiful en¬ 
semble of colours) , beneath as for male. Legs and abdomen 
similar to the male, but segment 1 bright brick-red at 
the sides, segment 8 unmarked with blue, segment 9 with 
a large oval pale blue lateral spot ; segments 7 to 10 
are blacker than in the male, segment 8 only about one- 
fourth the length of 7, segment 9 nearly twice the length 
of 8, and segment 10 very short, as in the male. Anal 
appendages short, not longer than segment 10, reddish-brown, 
pointed, conical; vulvar scale very long and robust, extending 
well beyond end of abdomen, and with a robust spine above 
the end. Wings usually more deeply enfumed than in the 
male, pterostigma of similar shape, but more blackish than 
reddish-brown; 20 postnodal nervures in the fore-wings, 17 in 
the hind. 

Distribution. —Confined, so far as known to, Cochin State, 
S. India. 

The type is in the Indian Museum, and was taken at 
Kavalai, Cochin State, on 24^27 ix. 14. Wishing to obtain 
more of these interesting and beautiful insects, and to 
study their habits, I revisited Kavalai in September 1928, 
and took 17 males and 4 females at the same stream as the 
types came from. Most were found resting on maidenhair 
fern in dark shady spots, a number being seen in a culvert 
running beneath the forest railway. The red thorax and the 
blue identification marks, espeeially the latter, were very 
conspicuous. The flight of the insect is short and weak. 
Although very local, it was by no means uncommon, and 
I suspect this to be the case with its near relation P apicalis. 
The colouring of the female, with its blue striped thorax, is 
nothing less than remarkable, and without parallel in an order 
where, if the females differ from the male, it is usually on the 
side of duller and less conspicuous colouring. It would suggest 
a more primitive insect in which both sexes were black with 
blue antehumeral and lateral stripes, as in Indoneura , the 
male having subsequently lost .these markings in favour 
of heliochroma tic tints. 



CEYLONOSTICTA. 


127 


CEYLONOSTICTA, gen. nov. 

Platysticta, 2 me group, Selys, Syn. Agr. Derniere Legion, sep. p. 9 
(1860). 

Ceylonosticta Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 329, 
330 (1931). 

Dragonflies of smaller size than the last genus, but with 
similar habits and characters. Body-colouring black and 
brown with blue markirtgs. Wings closed when at rest, 
long, narrow, falcate at apex,. with, a long petiole, hyaline, 
never opaque ; discoidal cell shaped as in Platysticta ; sectors of 
arc arising from lower part of arc, but fused for a short distance 
from origin ; an accessory basal postcostal nervure present 
near the base of the wings in addition to the nervure ac, 
which is situated rather nearer the distal antenodal nervure ; 
ab always present, but incomplete, meeting ac at or a little 
away from the posterior margin of the wing, and extending 
to the posterior side of the discoidal cell, which it meets at 
a point near its proximal end ; IA absent; Cuii of about 
6 to 8 cells in length ; MA and IRiii not zigzagged at origins ; 
Riv-\-v arising a short distance proximal to, at, or slightly 
distal to the oblique nervure descending from the subnode, 
IRiii at or slightly distal to the level of subnode ; ptero- 
stigma similar to the genus Platysticta ; cells of wings mainly 
quadrangular. 

Head, thorax, and abdomen similar to Protosticta, but the 
abdomen less than double the length of wings ; anal appendages 
variable, superiors usually somewhat forcipate and spatulate 
at apices ; inferiors tapering from base to apex or more widely 
variable in the species. Genitalia of both sexes very similar 
to those of Platysticta. 

Larvae unknown. 

Genotype, Ceylonosticta hilaris (Selys). 

Distribution. —Confined to Ceylon in montane and sub¬ 
montane tracts. 

Habits similar to those of Platysticta so far as known. 
The original descriptions are poor, so that without the 
actual types before me it has been difficult or impossible 
accurately to determine the available material. Four species 
were originally described by Selys, but a fifth has been 
described since by Laidlaw under the heading of Drepano- 
sticta sp., which he surmises, however, and, I think, with good 
reason, may be conspecific with P hilaris Selys. Another 
pair, also described as Drepanosticta sp., but presumably 
differing from the above, is said by the same author to be 
too damaged to identify. I have also found some difficulty 
in determining some material before me collected by Col. F 
Wall, several species of which do not correspond exactly 
with the Selysian descriptions. Thus it is certain that more 
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species remain to be described, and three of such have been 
named below Further material is greatly to be desired, 
and it is hoped that Ceylon entomologists will assist us in 
elucidating this problem. 


Key to the Species of Ceylonosticta. 


("Moderately large species, with abdomen 
J more than 40 mm. in length 
j Smaller species, with abdomen less than 
40 mm. in length 

[ Anterior lobe of prothorax prolonged 

2. •< forward as two stalked processes 
[ Anterior lobe of prothorax simple 

f Inferior anal appendages acutely pointed ; 

I labrum bordered with black 

3. | Inferior anal appendages obtuse at apex ; 

( labrum not bordered with black 


4. 


r 


5. \ 


v. 


Inferior anal appendages, viewed dorsally, 
squared at apex and with a very robust 
subapical spine directed inwards to 
meet its fellow across the middle line. 

Inferior anal appendages simple, without 
subapical spine 

Very small species, with abdomen less than 
30 mm. in length; labrum finely 
bordered with black; inferior anal 
appendages acuminate at apex; pos¬ 
terior lobe of prothorax simple. 

Very small species with abdomen less than 
30 mm. in length; labrum broadly 
bordered with black; posterior lobe 
of prothorax prolonged into a long 
tapering point 

Larger species, with abdomen more than 
30 mm. in length ; inferior anal appen¬ 
dages trilobate at apex. 


2 . 

4. 

tropica (Selys), p. 132. 
3. 

liilaris (Selys), p. 128. 
montana (Selys), p. 130. 


digna (Selys), p. 134. 

t). 


[p. 138. 

lankanensis Fras., 


walli Fras., p. 139. 


nictncri Fras., p. 136. 


44. Ceylonosticta hilaris (Selys). (Fig. CO.) 

Agrion hilare Hagen, Verh. zool.-bot. Ges. Wien, vol. viii, p. 479 
(1858). (Name only given.) 

Disparoneura hilaris Hagen, Verh. zool.-bot. Ges. Wien, vol. ix, 
p. 206 (1859). (Name only given.) 

Platysticta hilaris Selys, Bull. Acad. Belg. (2) vol. x, p. 438 (1860); 
id., Syn. Agr., sep. pp. 11 & 12 (1860); id., Rev. Syn. Agr., sep. 
p. 151 (1886) ; id., Mem. Cour. vol. xxxviii, p. 152 (1886); Kirby, 
Cat. Odon. p. 132 (1890) ; id., J. Linn. Soc. Lond., Zool. 
vol. xxiv, p. 562 (1893); Laid., Rec. Ind. Mus. vol. xi, p. 387 
(1915). 

Drepanosticta hilaris Laid., Spolia Zeylan. vol. xii, pp. 362, 364 
(1924). 

Drepanosticta sp. Laid., Spolia Zeylan. vol. xii, pp. 362—4(1924). 

Ceylonosticta hilaris Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 330, 331, pi. ii, figs. 5, 6 (1931). 

Male .—Abdomen 42 mm. Hind-wing 25 mm. 

Head : labium brown ; labrum pale turquoise-blue narrowly 
bordered with glossy black ; bases of mandibles glossy black. 
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the extreme base only blue ; anteclypeus turquoise-blue ; 
postclypeus glossy black, rest of head bronzed black, with 
a large patch of obscure reddish-brown partially encircling 
the ocelli behind and on each side ; eyes black above, olivaceous 
brown beneath ; occiput with a projecting scale-like ledge, 
pointed at either end, overlapping anterior lobe of prothorax. 
Prothorax bronzed brown on dorsum, paler brown laterally ; 
anterior lobe sloping forward, encircling the neck like a stiff 
collar ; middle lobe with a deep central pit situated between 
two prominent rounded bosses; posterior lobe simple, rounded, 
the posterior border straight or very shallowly concave. 
Thorax bronzed black or deep coppery brown on dorsum, 
changing to reddish-brown and then ochreous on the sides 
and beneath ; a narrow oblique azure blue stripe on each 




Fig. 60.—Anal appendages of Ceylonosticta hilaris (Selys) male. 
a. Right lateral view. b. Dorsal view. 

side traversing the centre of mesepimeron, after which is a 
thin black line on the postero-lateral suture (in the original 
description the blue stripe is omitted, probably because 
decomposition had obscured it). Wings hyaline, enfumed 
and tinted palely with yellow ; pterostigma reddish-brown 
finely framed in yellow and thick brown nervures, rather 
longer than broad, inner side a little oblique, outer nearly 
straight; 15 to 16 postnodal nervures in fore-wings, 14 to 15 
in the hind ; Riv-\~v arising slightly distal to or in continua¬ 
tion of the oblique nervure descending from the subnode ; ab 
meeting ac near the hinder border of wings. Legs yellow or 
olivaceous, outer surfaces of femora and articulations blackish. 
Abdomen dark reddish-brown, deepening to bronzed black 
at ends of segments ; sides of segments 1 and 2 paler ; seg¬ 
ments 3 to 7 with moderately broad basal annules ; segment 8 
VOL. I. K 
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with its apical border broadly, and the whole of segments 9 and 
10 azure blue, reddish-brown below and along ventral borders. 
Anal appendages blackish-brown , superiors more than twice 
the length of segment 10, broad at base, then tapering and 
curving down in the apical half, which is broadened out, 
excavated on its inner side, and squared at the apex; a small 
dorsal spine situated at the point where the appendage begins 
to broaden out; inferior appendages slightly shorter than 
superiors, very broad at base, where is situated a robust 
dorsal spine, then slender and tapering to an acute ]5oint at apex. 

Female .—Abdomen 36-37 mm. Hind-wing 26-27 mm. 

Closely similar to the male in colouring and markings, 
differing as follows :—Border of labrum less broadly bordered 
with black and the black border itself bordered with reddish- 
brown ; legs yellow, articulations only blackish. Wings 
more deeply enfumed; 15 to 17 postnodal nervures to fore¬ 
wings, 14 to 15 in the hind ; Riv-\-v arising proximal to the 
oblique nervure descending from the subnode. Abdomen 
similar, but the basal annules pale blue in old specimens, 
yellow in others and tenerals ; segment 8 unmarked with 
blue, 9 with only a small subdorsal oval spot near the apical 
border of each side of segment, 10 with a large dorsal spot. 
Anal appendages reddish-brown, conical, pointed at apex, 
barely as long as segment 10 vulvar scale robust, extending 
well beyond end of abdomen. 

Distribution. — Ceylon only : Ramboda Ghat, Kandy, and 
other montane areas from May to September. 

The figure given of the anal appendages by Dr. Laidlaw for 
his Drepanosticta sp. is sufficient proof that this species is 
C. hilaris, as he surmised. Post-mortem decomposition 
accounts for the differences to be noted between the above and 
the Selysian description. Prom C. digna this species is easily 
distinguished by the shape of its inferior appendages. from 
C. tropica by the simple collar-like anterior lobe of prothorax ; 
from C. montana by the labrum bordered with black and by 
the inferior appendages ending in an acute point; from the 
remaining species by its much larger size and more numerous 
postnodal nervures. 

45. Ceylonosticta montana (Selys). (Fig. 61.) 

Platysticta montana Solys, Bull. Acad. Belg. (2) vol. x, p. 438 (1860); 
id., Syn. Agr., sop. pp. 10-11 (I860) ; id., Mem. Cour. Rev. Syn. 
Agr. p. 151 (1886); Kirby, Cat. Odon. p. 132 (1890); id., J. Linn. 
Soc. Lond., Zool. vol. xxiv, p. 363 (1893) ; Laid., Rec. Ind. 
Mus. vol. xi, p. 387 (1915). 

Drepanosticta montana Laid., Spolia Zeylan. vol. xii, p. 362 (1924). 

Ceylonosticta montana Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 331, 332, pi. i, fig. xi (1901)'. 

Male .—Abdomen 43 mm. Hind-wing 28 mm. 

Head : labium dark brown ; labrum turquoise-blue narrowly 
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bordered with reddish-brown ; bases of mandibles and ante- 
clypeus turquoise-blue; postclypeus glossy black, rest of 
head bronzed black with a broad patch of reddish-brown 
encircling the ocelli on either side and behind ; eyes black 
above, olivaceous brown beneath. Prothorax bronzed brown 
on dorsum, paler reddish-brown laterally; anterior lobe 
collar-like ; posterior lobe simple, rounded. Thorax bronzed 
black on dorsum, changing to reddish-brown on the sides 
and yellow beneath (probably an oblique blue stripe on the 
middle of mesepimeron, which is obscured by decomposition 
in the type). Legs yellowish, the outer surface of femora 
and articulations blackish. Wings hyaline, palely enfumed ; 
pterostigma slightly longer than broad, similar in shape to 
that of C. hilaris ; 16 to 18 postnodal nervures in fore-wings, 
15 to 16 in the hind ; Riv -\-v arising a little distal to the oblique 



Fig. 61.—Anal appendages of Ceylonosticta montana (Selys), 
seen from the right side. 

nervure descending from the subnode. Abdomen bronzed 
brown on dorsum deepening to black at the distal ends of 
segments 3 to 7, with moderately broad basal annules; segment 
8 unmarked (so far as can be seen in the type, but probably 
its apical border bluish during life) ; segments 9 and 10 azure 
blue on the dorsum (in the type segment 9 brown from 
decomposition). Anal appendages blackish-brown, superiors 
more than twice the length of segment 10, broad at base, 
then tapered as far as the middle, at which point they are 
dilated internally and curved rather strongly downward 
and furnished with a small obtuse spine at the point of the 
angulation on the upper inner border of appendages ; the 
dilated part of even width, excavate on the inner side, and 
ending in a squared apex directed somewhat inward and 
downward ; inferiors slightly shorter than superiors, broad 

K 2 
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at base, then tapered and slim as far as apex, which is again 
broadened and curved inwards towards its fellow ; a robust 
tooth on the upper inner border near the base. 

Female. —Abdomen 37 mm. Hind-wing 26 mm. 

Closely similar to the male, differing only in sexual characters 
and by the markings on the terminal segments of abdomen. 
A small subdorsal subapical spot of blue on each side of seg¬ 
ment 9, and a broad dorsal spot of the same colour on segment 
10. Anal appendages as long as segment 10, which is very 
short and without an apical notch, conical, pointed at apex, 
brown ; vulvar scale very robust, extending well beyond 
end of abdomen. 

Distribution. — Ceylon only, in montane tracts: Ramboda 
Ghat and Kandy. 

Differs from C. tropica by the simple shape of the lobes of 
prothorax ; from C. hilaris, to which it is very closely related, 
by the tumid end of inferior appendages and by the labrum 
unbordered with black ; from C. digna by the absence of a 
middle inner spine on inferior appendages ; from the remain¬ 
ing species by its much larger size. 

46. Ceylonosticta tropica (Selys). (Fig. 62.) 

Platysticta tropica Selys, Bull. Acad. Belg. (2) vol. x, p. 438 (1860); 
id., Syn. Agr., sep. p. 10 (1860); id., Mem. Cour. Rev. Syn. 
Agr. p. 151 (1886); Kirby, Cat. Odon. p. 132 (1890); id., J. Linn. 
Soc. Lond., Zool vol. xxiv, p. 562 (1898) ; Laid., Rec. Ind. 
Mus. vol. xi, p. 387 (1915); id., ibid. vol. xiii, p. 341 (1917). 

Drepanosticta tropica Laid., Spolia Zeylan. vol. xii, p. 362 (1914). 

Ceylonosticta tropica Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 332, 333, pi. i, figs. 1, 2 (1931). 

Male. —Abdomen 41 mm. Hind-wing 26 mm. 

Head : labium pale brown ; labrum, bases of mandibles, 
and anteclypeus pale turquoise-blue, the former narrowly 
bordered with brown ; postclypeus bronzed brown above, 
rest of head bronzed black, with a small obscure yellow oval 
spot on the outer side of each outer ocellus ; eyes black above, 
olivaceous brown beneath ; 2nd and 3rd segments of antennae 
pale yellowish. Prothorax pale olivaceous brown, the middle 
lobe possibly bluish during life ; posterior lobe bronzed black, 
arched, rounded ; anterior lobe with a deep and wide cleft 
at its middle, the lobe on each side of this prolonged into 
a curious stalked scale resembling those seen on the posterior 
lobe of some of the Caconeura group ; between these two scales 
the lobe prolonged forward as a short blunt process. Thorax 
dark bronzed brown or cupreous black on dorsum, the lower 
part of sides paling to reddish-brown and then yellow beneath 
thorax ; a moderately broad oblique azure-blue stripe on each 
side traversing the centre of mesepimeron from above down. 
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Legs olivaceous, the external and extensor surfaces of femora 
and the articulations mottled with black. Wings hyaline, 
palely enfumed ; pterostigma blackish-brown finely framed 
in creamy white, and again by thick black nervures, half 
as long again as broad, costal border shorter than posterior, 
distal border straight, proximal very oblique, braced ; Riv-\-v 
arising slightly before the oblique nervure descending from 
the subnode ; 16 to 17 postnodal nervures to fore-wings, 

14 to 16 in the hind ; ab meeting ac at a short distance from 
posterior margin of wing. Abdomen bronzed brown, deepening 
to black at apical ends of segments, and with narrow basal 
annules on segments 3 to 7 ; segment 1 yellow laterally ; 
segments 2 to 4 yellow along the ventral border ; segments 9 
and 10 azure blue on the dorsum, the latter narrowly black 
at the apex. Anal appendages blackish-brown ; superiors 





Fig. 62.—Anal appendages and pro thorax of 
Ceylonosticta tropica (Selys). 

a. Right lateral view of anal appendages, b. Dorsal view of same, 
c. Prothorax, the posterior lobe to the left. 

more than twice as long as segment 10, seen from above 
curving gently inward towards one another, broad at base, 
then tapered to apex, which is obtuse, the apical half presenting 
a spatulate dilatation on the inner border, which is hollowed 
out on its inner aspect; inferior appendages rather more 
than half as long as superiors, very broad at base, where 
is seen an inner tubercle which, viewed from above, is broad 
and coated with numerous stiff bristles ; the apical three- 
fourths slim, sloping up and back and ending in an obtuse 
shallowly notched apex as viewed in profile, or as an acutely 
pointed, inwardly directed spine as viewed from above. 

Female .—Abdomen 40 mm. Hind-wing 29 mm. 

Closely similar to the male in colour and markings, but 
rather more robustly built. Labium dark brown; labrum 
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entirely blue; prothorax with similar scale-like processes 
on anterior lobe ; wings more deeply enfumed ; 16 to 17 
postnodal nervures to fore-wings, 16 in the hind ; other 
details of venation similar to male. No trace of blue to be 
seen on the terminal abdominal segments, but the markings 
may be obscured by post-mortem decomposition, and during 
life are probably present as subdorsal spots on the sides fo 
segment 9 and a large dorsal spot on segment 10. Anal 
appendages short, barely as long as segment 10, conical, 
pointed, brown , segment 9 about one-third longer than 8 
and more than twice the length of 10 ; vulvar scales 
moderately robust, blackish-brown, not extending to end of 
abdomen. 

Distribution. —Confined to the montane tracts of Ceylon : 
Passara, Haycock Hill, May to August; Hakgala, March 
and April. 

The description of the female is from a specimen in the 
author’s collection from Hakgala. There is no possibility 
of confusing this species with any other, as the curious pro- 
thoracic processes are unique in the genus, and are sufficient 
to determine the species at a glance. It is of interest to note 
that these accessory sexual appendages are found in both sexes. 

47 Ceylonosticta digna (Selys). (Fig. 63.) 

Agrion digna Hagen, Verh. zool.-bot. Ges. Wien, vol. viii, p. 479 
(1858.) (Name only.) 

Disparoneura digna Hagen, Verh. zool.-bot. Ges. Wien, vol. ix, 
p. 207 (1859). (Name only.) 

Platysticta digna Selys, Bull. Acad. Belg. (2) vol. x, p. 440 (1860) ; 
id., Syn. Agr., sep. p. 12 (1860); id., Mem. Cour. Rev. Syn. Agr. 
vol. xxxviii, p. 151 (1886) ; Kirby, Cat. Odon. p. 132 (1890) ; 
id., J. Linn. Soc. Lond., Zool. vol. xxiv, p. 362 (1893) ; 
Laid., Rec. Ind. Mus. vol. xi, p. 387 (1915). 

Drepanosticta digna Laid., Spolia Zeylan. vol. xii, pp. 361, 362, 
text-fig. 9 (1924). 

Ceylonosticta digna Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 333, 334, pi. i, figs. 8, 9 (1931). 

Male .—Abdomen 35 mm. Hind-wing 23 mm. 

Head: labium pale brown ; labrum, bases of mandibles, 
and anteclypeus pale turquoise-blue; postclypeus glossy 
black, rest of head blackish-brown; eyes black above, 
olivaceous brown beneath ; 3rd joint of antennae palest 
brown ; occiput with the usual scale-like ledge posteriorly. 
Prothorax ochreous, possibly blue on the dorsum during life ; 
anterior lobe arched, sloping forward, collar-like ; posterior 
lobe simple, rounded, dark bronzed brown. Thorax dark 
bronzed brown on dorsum, paling to reddish-brown laterally 
and yellowish beneath ; mid-dorsal carina finely blue, and 
an oblique stripe of the same colour traversing the length 
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of the mesepimeron midway between the two lateral sutures. 
Legs ochreous, outer surface of femora and all articulations 
blackish-brown. Wings hyaline, palely enfumed in adults ; 
pterostigma blackish-brown finely framed in yellow, and an 
outer frame of thick black nervures, shaped similarly to that 
of C. hilaris ; 15 to 16 postnodal nervures to fore-wings, 

14 in the hind ; Riv-\-v arising in prolongation of the oblique 
nervure descending from the subnode ; ac and ab meeting 
at a common point on the posterior margin of wing or a short 
stalk intervening at the junction. Abdomen blackish-brown, 
segments 2 and 3 at the sides and the bases of 2 to 7 with basal 
annules yellow ; segment 8 black ; segments 9 and 10 azure 
blue above, black along the ventral borders. Anal appendages 
blackish-brown ; superiors more than twice the length of 
segment 10, broad at base, then tapering somewhat to apex, 




Fig. 63.—Anal appendages of Ceylonosticta digna (Selys). 
a. Right lateral view. b. Dorsal view. 

which is obtuse, slightly curved in and down as viewed from 
above, and the apical half, which is a little expanded on the 
inner side, markedly excavate ; inferior appendages about 
two-thirds the length of superiors, of unusual and irregular 
shape, very broad at base, outer border sinuous as seen from 
above, inner border deeply serrate, presenting an obtuse 
basal tubercle followed by a sub-basal, which is followed 
successively by a deep notch, a median robust spine, and then 
a final shallow notch ; the median spine is directed straight 
inwards and nearly meets its fellow of the opposite side ; 
the apex squared and slightly bevelled ; seen from the side 
the appendage tapers rapidly to an obtuse point. 

Female unknown. 

Distribution. —Ceylon, only in montane tracts : Ramboda 
Ghat, Urugala, and Haragama from May to August. 
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The above revised description was made from a specimen 
in the British Museum. The species is easily determined 
from all others by the curiously shaped inferior appendages. 

Type in the Selysian collection. 

48. Ceylonosticta nietneri Fraser. (Fig. 64.) 

Ceylonosticta nietneri Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 334, 335, pi. ii, figs. 7, 8 (1931). 

Male .—Abdomen 31-32 mm. Hind-wing 20-21 mm. 

Head : labium pale brown ; labrum, bases of mandibles, 
and anteclypeus pale turquoise-blue; postclypeus glossy 
black, rest of head bronzed black ; 3rd joint of antennae 
pale brown ; eyes black above, olivaceous brown beneath ; 
occiput with a scale like that seen in C. hilaris. Prothorax 
pale ochreous; posterior lobe, except its hinder border and 
the whole of the dorsum of middle lobe, pale blue; anterior 



Fig. 64.—Anal appendages and prothorax of 
Ceylonosticta nietneri Fras., male, 
o. Right lateral view. 6. Dorsal view. c. Prothorax, 
the posterior lobe to the left. 

lobe collar-like, posterior rounded, simple. Thorax bright 
reddish-ochreous, with a cupreous reflex on dorsum and a 
broad oblique pale blue stripe on each side situated between 
the two lateral sutures ; pale ochreous beneath. Legs pale 
olivaceous, the articulations speckled with black. Wings 
hyaline, very palely enfumed , pterostigma blackish-brown, 
finely framed in creamy white and thick black nervures, 
nearly square, but slightly longer than broad, distal side convex, 
proximal oblique, braced ; 14 to 16 postnodal nervures in 
fore-wings, 13 to 14 in the hind ; ah meeting ac at a short 
distance from the posterior margin of wing, the former ending 
very near the proximal end of discoidal cell ; origin of Riv-\-v 
at or slightly distal to the oblique nervure descending from 
the subnode. Abdomen yellow beneath and on the sides 
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of segment 1, dark enfumed olivaceous on dorsum and sides r 
deepening to black at apical ends of segments and on the 
whole of segment 7 and most of 8 ; bases of segments 3 to 4 or 5 
with incomplete blue basal annules which extend apically along 
the ventral borders of segments ; segment 8 blackish-brown, 
marked dorsally with an apical triangle of azure blue which 
extends variably towards base of segment, covering from 
one-fourth to half the segment : segments 9 and 10 entirely 
blue on dorsum, the ventral borders black. Anal appendages 
blackish-brown, apices of inferiors paler brown ; superiors 
twice the length of segment 10, simple, arched up and then 
down, broad and depressed at base, then at the middle twisted 
on the long axis of appendage, the outer half broadened, 
compressed, and hollowed out within, not bearing any spines ; 
inferior appendages of the same length, broad at base, directed 
straight back or a little obliquely upward, of even thickness 
throughout as far as apex, which is expanded into three angles 
like the webbed foot of a duck ; without a basal spine. 

Female .—Abdomen 30-31 mm. Hind-wing 22 mm. 

Closely similar to the male, but of stouter build, the abdomen 
more especially robust. Differs as follows: prothorax more 
prominently marked with blue on middle and posterior lobes, 
the latter very simple, rounded, the scale-like border very 
narrow and of even width. Wings with 14 postnodal nervures 
to fore-wings, 13 in the hind, otherwise exactly similar to 
those of male, but Riv-\-v always arising distal to the oblique 
hervure descending from the subnode. Abdomen dark 
reddish-brown, segments 3 to 7 with broad basal azure-blue 
annules interrupted on the mid-dorsum on the latter segment; 
segment 8 dark reddish-brown, the apical articulation only 
blue ; segment 9 and 10 broadly azure blue on dorsum, 
reddish-brown on lower part of sides. Anal appendages 
shorter than segment 10, small, pointed, conical processes, 
brown ; vulvar scale brown, robust, extending beyond end 
of abdomen. 

Distribution. — Ceylon only, Kandy, 2,000 ft.: three males 
and a single female taken at the latter place by Col. F Wall, 
I.M S., 14. x. 24. 

This species and the two following, C. lankanensis and 
C. ivalli, are the three smallest species known in the subfamily, 
not exoepting P hearseyi, and may be distinguished from all 
other species at a glance by reason of this feature. The 
curious shape of the apex of the inferior anal appendages, 
like a duck’s foot, will serve to distinguish this from the other 
two species mentioned as being of the same size. The female 
is to be distinguished by the arched round shape of its pro- 
thorax, this being produced and strongly angulated in C. walli r 
whilst the female of C. lankanensis is unknown. 
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49. Ceylonosticta lankanensis Fraser. (Fig. 65.) 

Platysticta montana Kirby, J. Linn. Soc. Lond., Zool. vol. xxiv, 

p. 562 (1893). TT . o 

Ceylonosticta lankanensis Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 

p. 335, pi. ii, figs. 11, 12 (1931). 

Male .—Abdomen 29 mm. Hind-wing 20 mm. 

Head : labium whitish-brown ; labrum, bases of mandibles, 
and anteclypeus pale turquoise-blue, the former very narrowly 
bordered with black, rest of head blackish-brown; eyes 
dark brown above, olivaceous brown beneath. Thorax dark 
reddish-ochreous on dorsum and sides, but paling to ochreous 
on metepimeron and yellowish beneath ; a broad, oblique, 
pale blue stripe on each side lying parallel with and midway 
between the lateral sutures, contrasting strikingly with the 




Fig. 65.—Anal appendages of Ceylonosticta lankanensis Fras., male. 
a. Right lateral view. b. Dorsal view. 

adjacent reddish-brown. Legs olivaceous, marked with dark 
brown on the outer sides of femora and all articulations. 
Wings hyaline, palely enfumed ; pterostigma blackish-brown, 
finely framed in white and thick black nervures, similar in 
shape to that of C. nietneri ; 12 to 13 postnodal nervures in 
fore-wings, 11 to 12 in the hind ; Riv-\-v arising in continuation 
with the oblique nervure descending from the subnode; 
ab meeting ac near the posterior margins of wings. Abdomen 
reddish-brown, deepening to black at apical ends of segments ; 
segment 1 yellow laterally ; segments 3 to 7 with narrow 
basal yellow annules ; segment 8 with a small apical tri¬ 
angular bordering of blue ; segments 9 to 10 azure blue 
dorsally, black along the ventral borders. Anal appendages 
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blackish-brown, superiors more than twice the length of 
segment 10, broad at base, then tapering as far as the middle, 
at which point they are dilated, compressed and rotated on 
their long axis, the apex broad and squared ; seen from above, 
these appendages are curved gently towards one another, 
of almost even breadth throughout and slightly clubbed at 
apex ; inferiors of about two-thirds the length of superiors, 
very broad at base, then abruptly slim and cylindrical, curved 
gently in, the extreme apices more abruptly so and ending 
in a fine point. 

Female unknown. 

Distribution . —Ceylon only, confined probably to montane 
districts. 

The type, in the British Museum, is labelled “ Kottawa, 
19. iv. 92 ”, and was incorrectly determined by the late 
Mr. Kirby as P montana. This specimen is undoubtedly 
Col. Yerbury’s, referred to by Kirby, “ with some doubt”, as 
P montana, in the J. Linn. Soc. ( l . c.). Its small size—the 
smallest species of the genus—is sufficient to distinguish 
it from P montana, and several other differential points 
may be made out with ease. The acutely pointed inferior 
appendages are sufficient to distinguish it from C. nietneri, 
in which these are broad and clubbed at the apices and as 
long as the superiors. It is possible that the next species 
described below is the female of this, but the curious shape 
of the hinder margin of the prothorax and the extensive 
black bordering of the labrum appear to place it as an entirely 
distinct species. 

50. Ceylonosticta walli Fraser. (Fig. 66.) 

Ceylonosticta walli Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, 
pp. 335, 336 (1931). 

Male unknown. 

Female .—Abdomen 31 mm. Hind-wing 22 mm. 

Head : labium blackish-brown ; labrum pale turquoise- 
blue broadly bordered with glossy black ; bases of mandibles 
black with a spot of blue at the extreme base ; anteclypeus 
pale turquoise-blue, postclypeus and rest of head bronzed 
black; eyes black above, olivaceous brown beneath ; 
distal end of 3rd segment of antennae pale brown. Prothorax 
with middle lobe pale blue, anterior and posterior lobes 
reddish-brown, the former collar-shaped, the latter with the 
medial portion of its thinned-out border prolonged into a long 
tapering point. Thorax reddish-ochreous, deepening to dark 
bronzed brown on dorsum, paling on lower part of metepimeron 
and beneath ; a moderately broad azure blue stripe traversing 
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the whole length of mesepimeron midway between the lateral 
sutures. Legs olivaceous, articulations blackish, outer surfaces 
of femora and whole of tibiae enfumed brown. Wings hyaline, 
palely enfumed ; pterostigma nearly quadrate, especially in 
the fore-wings, inner end slightly oblique, outer slightly convex, 
dark reddish-brown framed finely in white and thick black 
nervures ; 15 postnodal nervures in fore-wings, 14 in the hind , 
Riv-\~v opposite or a little distal to the oblique nervure 
descending from the subnode , ac and ab arising from different 
points on the posterior border of wings (in the type the nervure 
ab is absent in the right pair of wings). Abdomen reddish- 
brown, changing to blackish-brown at distal ends of segments ; 
segments 2 to 7 with azure blue basal annules, very narrow 
on segment 2, broad on 4 to 6 , segment 8 unmarked ; seg¬ 
ments 9 and 10 with the dorsum azure blue, the ventral 



Fig. 66.—Prothorax of Ceylonosticta ualli Fras., female. 

Posterior lobe to the left. 

borders dark blackish-brown. Anal appendages reddish- 
brown, slightly longer than segment 10, conical, acute at apex ; 
vulvar scale robust, extending beyond end of abdomen. 

Distribution .— Ceylon only, confined to montane tracts. 

Type, a female in the author’s collection, taken at Kandy, 
2,000 ft., 13. ix. 24, by Col. F Wall, I.M.S. Differs from the 
female of C. nietneri by the posterior lobe of pro thorax, 
which is prolonged into a long tongue-like point, and also 
by the la brum broadly bordered with black, by the higher 
nodal index, etc. From the male of C. lankanensis it also 
differs by the shape of the posterior lobe of prothorax, by the 
labrum broadly bordered with black, by the broader basal 
blue annules of the abdomen, and by the different origin 
of ab, etc. 
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Genus DREPANOSTICTA Laidlaw (1917). (Fig. 67.) 

Platysticta Selys, pars , Bull. Acad. Belg. (2) vol. x, p, 436 (1860) ; 
id., Mem. Cour. vol. xxxviii, p. 150 (1886) ; Kirby, Cat. Odon. 
p. 132 (1890) ; Laid., Rec. Ind. Mus. vol. xi, pp. 378, 379 (1915). 

Drepanosticta Laid., Rec. Ind. Mus. vol. xiii, pp. 339, 341 (1917); 
id., J. Malay Branch Roy. As. Soc. vol. ii, pp. 304-6 (1924) ; 
Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 336, 337 (1931). 

Dragonflies of the same small size as the last genus and with 
'similar habits and characteristics. Body-colouring usually 
black, but in one species at least reddish-brown marked with 
blue. Wings closed when at rest, long, narrow, falcate at 
apex, with a long petiole, hyaline; discoidal cell shaped as 
in Platysticta ; sectors of arc arising from lower part of arc, 
but fused for a short distance from origin ; an accessory basal 
postcostal nervure present near base of all wings in addition 
to the nervure ac, which is situated rather nearer the distal 
antenodal nervure ; ab usually present, but sometimes absent, 
and, when present, always incomplete, meeting ac at or near 
the hinder margin of wing, or arising from that margin at 



Fig. 67.—Wing of Drepanosticta carmichaeli Laid., male. 


some point more or less distal to ac and extending to the 
posterior border of discoidal cell near its proximal end ; IA 
absent; Cuii of variable length, usually 6 to 8 cells in length ; 
MA and IRiii not zigzagged at origins ; Riv-\-v arising slightly 
before, at, or slightly distal to the oblique nervure descending 
from the subnode ; IRiii at or a little distal to that nervure ; 
pterostigma subquadrate, costal side slightly shorter than the 
posterior, inner end oblique, unbraced, outer slightly convex. 
Cells of wings mainly quadrangular. 

Head, thorax, and abdomen similar to Protosticta, but the 
abdomen less than twice the length of wings except in D. viridis ; 
anal appendages variable, superiors subforcipate, spatulate 
in the apical half, which is curved down and usually carries 
a robust dorsal spine at the middle ; inferiors variable, with 
or without a long inner narrow spine ; genitalia similar to 
those of Protosticta , penis without a dorsal ruff or spine. Larvae 
unknown. 

Genotype, Drepanosticta carmichaeli (Laid.). 

Distribution. —N.E. India, Burma, Indo-China, Malaya 
to New Guinea. 
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The habits of species of the genus are unknown save for 
D. carmichaeli, in which they resemble those of Protosticta. 
Dark shaded retreats are the localities in which to seek 
these insects, where, clinging to ferns, etc., they may be 
beaten up and driven into the open. Four or five species 
are known from within Indian limits, one of which is from 
Bengal, two or possibly three from Burma, and a fifth from 
the Andamans. 


2 . 




I 


Key to the Species of Drepanosticta. 

viridis Fras., p. 145. 

2 . 


f Length of abdomen twice thatof hind-wing. 
1. •< Length of abdomen considerably less than 
twice that of hind-wing 

C Species coloured black, marked with white 
J and pale blue 

) Species coloured reddish-brown, marked 
with blue 

Anal appendages complex, furnished with 
spines 

Anal appendages simple, without any 
spines 

f Pterostigma slightly longer than broad ; 
| thorax with ill-defined blue stripos, 
blackish-brown beneath 
Pterostigma squared ; thorax with well- 
| defined blue stripes, beneath pale 
yellow 


3. < 


4 . •{ 


3. 


quadrata Selys, p. 147. 

[p. 148. 

annandalei Fras., 

[p. 142. 

carmichaeli Laid., 

[p. 144. 

polychromatica, sp. n., 


51. Drepanosticta carmichaeli Laidlaw (Figs. 67 & 68.) 

Protosticta carmichaeli Laid., Rec. Ind. Mus. vol. xi, p. 390, fig. 1 
(1915). 

Drepanosticta carmichaeli Laid., Rec. Ind. Mus. vol. xiii, pp. 341, 
342, pi. xv, fig. 5 (1917); id., J. Malay Branch Roy. As. Soc. 
vol. ii, pp. 304-6 (1924); Fras., J. Bombay Nat. Hist. Soc^ 
vol. xxxv, pp. 337, 338, pi. ii, figs. 3, 4 (1931). 

Male. —Abdomen 36-37 mm. Hind-wing 23-24 mm. 

Head : labium brown ; labrum turquoise-blue, narrowly 
bordered with dark brown ; gence, bases of mandibles, and 
anteclypeus turquoise-blue , postclypeus, frons, and vertex 
as far back as the level of posterior ocelli blackish-brown, 
behind which an irregular broad band of pale blue extending 
from eye to eye ; occiput behind black, presenting a vestigial 
ridge behind as seen in Platysticta ; 2nd joint of antennse 
pale blue ; eyes blue above, paler below, and marked with 
a darker equatorial band of grey. Prothorax with anterior 
lobe projecting forward, collar-like ; posterior lobe, simple, 
rounded; mid-dorsum olivaceous, the rounded bosses on 
each side of middle lobe azure blue ; posterior lobe reddish- 
ochreous, blue at either side ; middle lobe dark chocolate- 
brown on each side and beneath. Thorax olivaceous on 
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dorsum, changing to golden brown laterally, and then dark 
chocolate-brown ventrally and beneath ; an ill-defined pale 
blue antehumeral stripe on each side of dorsum confluent 
with the blue on posterior lobe of prothorax ; laterally a 
broad, slightly oblique pale blue stripe traversing the whole 
length of mesepimeron. Legs pale ochreous, hind femora 
with a small distal point of black on extensor surface. Wings 
palely enfumed, hyaline ; pterostigma rather longer than 
broad, costal side slightly shorter than posterior, proximal 
side very oblique, distal side slightly convex, covering one cell, 
unbraced, brown, framed finely in creamy white and thick 
black nervures ; 15 to 16 postnodal nervures in fore-wings, 
14 in the hind ; Riv-\-v arising distal to the oblique nervure 
descending from the subnode ; ac midway between the two- 
antenodal nervures or nearer the distal one ; ab arising from 




Fig. 68.—Anal appendages of Drepanosticta carmichadi Laid, 
o. Right lateral view. b. Dorsal view. 

the posterior border of wing well distal to ac, very oblique, 
meeting the discoidal cell near its proximal end, hardly longer 
than ac ; Cuii 8 to 9 cells long in fore-wings, 12 in the hind. 
Abdomen dark golden brown, deepening to blackish-brown 
at apical ends of segments and on the whole of segments 
7 to 10 ; segment 1 with an apical blue annule ; 2 with the 
mid-dorsum narrowly turquoise-blue from base nearly to 
apex ; segments 3 to 7 with bright blue basal cordate spots ; 
8, 9, and 10 pale azure blue on dorsum, the lower parts of sides, 
especially of 10, black. Anal appendages blackish-brown, 
apices of superiors paler brown. Superiors broad at base, 
then tapering strongly till about the middle, the apical half 
expanded and curved strongly downward ; apex falcate ; 
a very obtuse spine on dorsum at the site of angulation ; 
equal to more than twice the length of segment 10 ; inferiors 
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equal in length to superiors, very broad at base, then tapered, 
cylindrical and ending in a fine point which is curved inward ; 
a large robust acutely pointed spine situated at the base, 
directed inward and upward. 

Female. —Abdomen 34 mm. Hind-wing 23 mm. 

Almost exactly similar to the male, but the abdomen shorter 
and stouter. Segments 8 and 10 unmarked with blue; 
basal blue spots on segments 4 to 6 larger and more conspicuous; 
wings similar to those of male, but Riv+v arising rather more 
distal to the subnode ; 16 postnodal nervures to fore-wings, 
15 in the hind. Anal appendages shortly conical, pointed, 
brown , vulvar scales robust, but not extending beyond end 
of abdomen. 

Distribution. — Sikkim : Kalimpong, 4,000 ft. ; Pashoke, 
3,000 ft., from April to July, in similar situations to those 
frequented by Protosticta. 

The beautiful colour-complex of this insect will serve to 
distinguish it from all others of the genus save its near 
relative D. polychromatica , from which it is distinguished by 
its larger size, different character of the thoracic markings, 
different shape of pterostigma, distal origin of Riv+v, and 
longer Cuii. 

Type in the Indian Museum ; paratypes in the author’s 
collection. 

52. Drepanosticta polychromatica Fraser. 

Drepanosticta polychromatica Fras., J. Bombay Nat. Hist. Soc. 
vol. xxxv, p. 338 (1931). 

Male. —Abdomen 32 mm. Hind-wing 21 mm. 

Head : labium pale brown; labrum, genae, bases of mandibles, 
and anteclypeus palest blue, the former narrowly bordered 
with brown ; rest of head blackish-brown as far back as the 
level of the posterior ocelli, at which point is a moderately 
broad blue transverse band which falls well short of the eyes 
save for a minute point anteriorly. Prothorax with dorsum 
chocolate-brown, laterally blackish-brown, marked on the 
centre of the middle lobe with a narrow yellow line, and on 
the sides by a broad band of blue extending from the anterior 
to the posterior lobe, the latter ochreous on the mid-dorsum 
and shaped as in D. carmichaeli. Thorax black on dorsum, 
dark chocolate-brown laterally, the former marked with a 
Well defined narrow blue antehumeral stripe, broad anteriorly 
where it is confluent with the blue on prothorax, narrowing 
and tapering to a fine point near the antealar sinus posteriorly ; 
laterally a sharply defined oblique moderately broad blue 
stripe lying just anterior to the postero-lateral suture, followed 
by an equally broad stripe of the ground-colour ; lower part 
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of metepimeron and beneath thorax pale yellow. Legs pale 
ochreous, unmarked. Wings hyaline, palely enfumed ; ptero- 
stigma almost quadrate, costal side only a shade shorter than 
posterior, the proximal side but slightly oblique, dark brown 
finely framed in creamy white and thick black nervures ; 
15 postnodal nervures to fore-wings, 14 in the hind ; Riv-\-v 
arising in continuation of the oblique nervure descending from 
the subnode ; Cuii only 7 cells long in fore-wings, 10 in tho 
hind ; ac lying midway between the two antenodal nervures ; 
ab arising from ac or, more usually, from the posterior margin 
of wing a little distal to ac, and longer and more oblique than 
in D. carmichaeli. Abdomen yellow at the sides and beneath, 
enfumed on dorsum, and deepening to blackish-brown at the 
apical ends of segments 3 to 6 to form rather sharply defined 
apical annules ; segment 2 with a narrow mid-dorsal streak 
of blue not quite extending to apical border ; segment 3 
with a pale blue dorsal basal spot; segments 6 to 7 with narrow 
pale blue complete basal annules ; dorsum and sides of seg¬ 
ments 8 and 9 broadly pale azure blue ; segment 10 black, 
unmarked. Anal appendages black, paler at apices, shaped 
similarly to those of D. carmichaeli , but the inferiors stouter 
and the basal spine less pronounced. 

Female unknown. 

Distribution. —Bengal : Gopaldhara, Darjeeling District,. 
May to July. 

Type in the author’s collection. Distinguished from all 
other species of the genus by its colouring, and from D. car¬ 
michaeli by the points enumerated under the description 
of that species. The sharply defined blue and dark brown 
stripes on the sides form the best medium for separating 
these two closely allied species, but in addition it is to be noted 
that whilst the thorax of D. carmichaeli is lighter than that 
of D. polychromatica, the abdomen is strikingly darker; 
the 10th abdominal segment is blue in the former, unmarked 
in the latter. 

53. Drepanosticta viridis Fraser. (Fig. 69.) 

Drepanosticta viridis Fras., Mem. Dept. Agric. India (Enfc.), vol. vii,. 
no. 7, pp. 39, 40 (1922) ; id., J. Bombay Nat. Hist. Soc. 
vol. xxxv, p. 339, pi. ii, figs. 9, 10 (1931). 

Male. —Abdomen 50 mm. Hind-wing 25 mm. 

Head : labium palest brown ; labrum, bases of mandibles, 
and anteclypeus palest blue, the former bordered narrowly 
with glossy black ; postclypeus glossy black, rest of head 
steely blue-black ; eyes pale yellow, capped above with puce ; 
occiput ridged behind as in Platysticta. Prothorax dirty 
yellow ; posterior lobe dark bronzed brown, broadly arched, 

VOL. i. l 
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simple ; anterior lobe collar-like. Thorax dark metallic green 
or blue on dorsum, changing to reddish-brown at humeral 
region and pale brownish-yellow laterally ; lateral sutures 
mapped out obscurely in pale brown, the anterior suture 
bordered broadly and diffusely with black ; beneath yellow. 
Legs yellow with black spines ; extensor surfaces of femora 
blackish-brown, tibiae olivaceous. Wings hyaline ; ptero- 
stigma reddish-brown, very small, almost quadrate, costal 
border but slightly shorter than posterior, distal border 
convex, the proximal but slightly oblique ; 14 to 15 postnodal 
nervures to fore-wings, 14 in the hind ; ac lying much nearer 
the level of distal antenodal nervure ; ab arising from posterior 
margin of wing well distal to ac, very short, hardly longer 
than ac ; Riv-\-v arising well distal to the oblique nervure 




Fig. 69.—Anal appendages of Drepanosticta viridia Fras., male, 
a. Right lateral view. b. Dorsal view. 

descending from the subnode. Abdomen of great length, 
very slim, resembling species of Protosticta more closely than 
any other species of the genus ; segments 1 to 7 brownish- 
black, this colour deepening at apices of segments 2 to 7, 
but falling short of bases of segments, where are seen narrow 
white basal annules ; segment 8 with the apical half azure 
blue on dorsum, black laterally and mid-dorsally, so that 
the blue of apex presents two points directed basalwards 
subdorsally ; segment 9 entirely pale azure blue on dorsum; 
segment 10 black, emarginate, and with a deep depression 
on dorsum extending nearly as far as its base. Anal append - 
dages black ; superiors twice the length of segment 10, bent at 
a right angle at their middle, downwards, and a little inwards, 
broad at base, presenting a needle-like dorsal spine at the point 
of angulation ; apex expanded, bevelled at end ; inferiors 
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nearly as long as superiors, broad at base, then flattened, 
twisted spirally on their long axis at the middle of appendages, 
apical half angulated sharply upwards to meet and overlap 
apices of superiors ; a small needle-like spine on the inner 
border, directed inwards near the middle of appendages. 

Female. —Abdomen 37 mm. Hind-wing 25 mm. 

Closely similar to the male in colour and markings, but 
shorter and more robustly built. Segments 8 and 9 without 
blue markings ; segments 1 to 6 with well defined basal 
white annules, 7 without, otherwise all details, including 
venational ones, similar to those of the male. 

Distribution. —King Island, Mergui, Lower Burma. Found 
beside marshes and small irrigation channels and streams 
in rubber plantations. 

Distinguished from all other species of the genus by the 
extreme length and attenuation of its abdomen, which is 
exactly double the length of the wings, as in species of 
Protosticta. The armature of the anal appendages recalls that 
of P himalaica. 

Type in the British Museum ; paratype in the author’s 
collection. 

54. Drepanosticta quadrata (Selys). 

Platysticta quadrata Selys, Bull. Acad. Belg. (2) vol. x, p. 441 
(1860); id., Syn. Agr., Demi6re Legion, sep. p. 13 (1860); 
Kirby, Cat. Odon. p. 133 (1890); Selys, Ann. Mus. Civ. Genova, 
(2) vol. x (xxx), pp. 507, 508 (1891); Laid., Fasc. Malay., Zool. 
pt. iv, p. 11, fig. 1 (1907). 

Drepanosticta quadrata Laid., Rec. Ind. Mus. vol. xiii, p. 343 (1917) ; 
id., J. Malay Branch Roy. As. Soc. vol. ii, pp. 304^6 (1924); 
Fras., J. Bombay Nat. Hist. Soc. vol. xxxv, pp. 339, 340 (1931). 

Male. —Abdomen 35 mm. Hind-wing 21 mm. 

Head : labrum, bases of mandibles, and anteclypeus palest 
blue, the former broadly bordered with glossy black ; post- 
clypeus and rest of head black. Prothorax creamy white ; 
posterior lobe black, simple. Thorax bronzed black on dorsum, 
pale bluish laterally, pale yellow beneath ; laterally an oblique 
black stripe traversing the length of mesepimeron. Legs 
pale, the extensor surfaces of femora and articulations black. 
Wings hyaline ; pterostigma subquadrate, black, finely 
framed in white and thick black nervures ; Riv-\-v arising 
slightly distal to the oblique nervure descending from the 
subnode ; 11 to 12 postnodal nervures in fore-wings, 10 to 11 
in the hind. Abdomen blackish-brown, segments 2 to 7 with 
a narrow yellow basal annule, the black expanding at apical 
ends of each segment to form broad apical annules ; segment 8 
i, Assam, with doubt by Nevill. [These 
are different species.] 

A well-marked species, somewhat resembling M. subjecta in shape. 

183. MacrochlamyB causia, Bs. (Helix) A. M. N. H. (3) iii, 1859, 

P* 388; Pfr. (Helix) Mon. Hel. v, 1868, p. 118; H. <$- T (Helix) 
C. I. 1876, pi. 90, figs. 2, 3; Nevill, . Nanina (Microcystis), 
Hand-l. i, 1878, p. 36, no. 142 [from Salwin ltiver is the next 
species]. 

Shell perforate, subglobosely depressed, rather solid, obliquely 
striated and, under the microscope, marked with minute, close, 
spiral (longitudinal) lines, smooth, not highly polished, pale 
yellowish horny, whiter beneath; spire conoidal, apex obtuse, 
suture impressed; whorls 5, convex, the last considerably 
broader, rounded at the periphery, moderately swollen beneath; 
aperture large, oblique, roundly lunate; peristome thin, straight, 
columellar margin vertical, produced forward around the per¬ 
foration and sharply reflected. 

Major diam. 6*/min. 5J, height 4 ram. 

Hah. Phiethan, Tenasserim Valley ( Theobald) ; Salwin Eiver 
(Hungerford, teste Nevill ). 
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b'. Svibglobosely depressed. 
a'". Smooth, 

[184. Macrochlamys salwinensis, Godtoin-Austen, Mol. lad. ii,1907, 
p. 163, pi. 109, fig. 9. 

Locality. Sal win'Valley. 

Shell globosely conoid, scarcely perforate, quite smooth ; colour 
ochraceous; spire moderately high, apex rounded; whorls 5, 
regularly increasing, somewhat convex; aperture oblique, semi- 
ovate ; coluinellar margin vertical; peristome slightly reflected. 

Size: maj. diam. 6*7, min. 5*8; alt. axis 3*5, body-whorl 
2*8 mm. 

This shell was sent by Mr. Nevill to me as No. 142, p. 36, of his 
‘ Hand-list/ Navina (Microcystis) causia, Bs., from the Salween. 
It agrees very well with the figure in the Conch. Indica (pi. 90, 
figs. 2, 3), which was possibly a typical specimen, as it is recorded 
on p. 37 as from Phiethan, Tenasserim, and should now be found 
in the McAridrew Collection at Cambridge, among Benson’s shells.] 


185. Macrochlamys ? dugasti, Moreld, Jour. Conch. 1891, pp. 25,239, 
pi. 6,-figs, i, In; Plf. Proc. Mai. S'oc. v, 1903, p. 275. 

Helix cycloidea, apud H. Sf T C. I. 1878, pi. 88, figs. 8, 9; Nevill, 
Nan in a (Microcystis), llmul-l. i, p. 36 (1878); Theob. (Macro¬ 
chlamys) Cat. 1876, p. 18; Kobell (Macrochlamys), Mart, ty 
Chemn. Syst. Conch.-Cab. 190], p. 1040, pi. 265, figs. 10, 11 : nec 
Kanina cvclpidea, Albers , Mai PI. iv, 1857, p. 89, pi. 1, figs. 1-3. 

Shell perforate, subglobosely depressed, deep, thin, horny, 
isabellinc, often paler beneath, polished, without longitudinal 
(spiral) sculpture; spire low, conoidal, suture impressed; whorls 
6-8, closely wound, convex above, the last, but little broader, 
much rounded at the periphery, not tumid beneath; aperture 



Fig. 48 .—Macrochlamys dugasti. 


oblique, sometimes descending slightly, broadly lunate, much 
broader than high ; peristome blunt, whitish, basal margin slightly 
arcuate, columell&r obliquely curved, not vertical, brought forward 
and slightly reflected at the perforation. 

[Only a part of the animal has been seen by me in a dried-up 
specimen, on soaking it out. The loot is divided longitudinally 
into three areas; there were the usual peripodial fringe and 
grooves, and a short overhanging lobe above the mucous pore. 
The jaw is curved slightly, hut has no median projection on the 
cutting-edge. The teeth of the radula are arranged in rows 
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of 40.2.9.1.9.2.40 (51.1.51) teeth. The median tooth is 
tricuspid; the admedians have each a single cusp on the outer 
side; the marginals are minute and bicuspid. The genitalia could 
not be made out.] 

Major diam. 13J, min. 12, height 9 min. 

Bab. Near Moulmein ( Theobald) ; Phaboo, Salwin Valley 
(Bungerford). Common in the Upper Menam Valley and around 
Ching Mai in Siam. 

There is some variation in size and in the height of the spire: 
a small Burmese specimen measures 12, 11, and mm. in its 
three diameters, a large Siamese shell 15, 13^, and 9£. The 
species is easily distinguished from all other Burmese and Indian 
Macrochlamys by its great height compared with its diameter. It 
is impossible to identify it with Albers’s Banina cycloidea , which 
measured 20 mm. in major diam. by only 9 in height, and which 
was of unknown origin, though supposed to be Himalayan. 

b '. Depressed or conoidly depressed. 
b'". Smooth. 

186. Macrochlamys subpetasus, Godwin-Austen ( Nevill ', MS.), AM. 

Ind. i, 1888, p. 211, pi. 53, fig. 7 (shell). 

Helix, aspides?, Blf. (nec Bs.) J. A. S. B. 18G5, pt. 2, p. 86. 

Shell minutely and subobtectly perforate, convexly depressed, 
polished, smooth, without sculpture, light brown; spire low, con¬ 
vexly conoidal, suture slightly impressed; whorls 6, convey 
increasing slowly, the last rounded at the periphery, convex 
beneath; aperture subvertical, lunate; peristome thin above, 
basal margin slightly obtuse, columellar oblique, much curved, 
slightly expanded, more so near the perforation. 

Major diam. 8, min. 7£, height 4 mm. 

Hub. Arakan Hills on west side near Tongoop, aud Bussein 
District, Pegu, west of Basseiu River. Common. 

187. Macrochlamys noxia, Blf. P.Z.S. 1904, ii, p. 444, pi. 25, fig. 14. 

Shell minutely and 6ubobtectly perforate, depressed, thin, 
smooth, polished, "without sculpture, rufesceut brown (light 
chestnut), whitish beneath except near the periphery; spire very 
low, conoidal, suture impressed; whorls 6, convex, not increasing 
rapidly, the last rounded at the periphery, convex beneath; 
aperture slightly oblique, lunate; peristome thin, basal margin 
arcuate, columellar oblique, briefly reflected above. 

Major diam. 9, min. 8, height 4 mm. A large shell measures 
10x9x4*. 

Bab. Bassein District, Pegu, west of Bassein Biver. 

A variety from Akyab in Arakan has 5 whorls and a slightly 
higher spire. 

This is distinguished from M. hypoleuca by being more depressed 
and more narrowly perforate and by the complete want of 
sculpture, and from M. subpetasus by larger size, lower spire, &c. 
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b J . Longitudinally striated. 

188. Macrochlamys nebulosa, Bit'. (Nanina) J.A.S.B. I 860 , p. 60; 
Pfr. (Helix) Mon. Hel. v, 1868, p. 79; H. 4* T. (Helix) C. J. 
1876, pi. 64, tigs. 8 , 9, 10; Ncvill, Nanina (Macrochlamys), 
Uand-l . i, 1878, p. 23. 

Shell perforate, conoidly depressed, sublenticular, thin, pale 
horny, not polished, but with a dull greasy lustre above, more 
polished below, smooth, minutely spirally striated (the striae only 
visible under a microscope) above, not below; spire low, conoid, 
suture impressed; whorls 6 , convex, slowly and regularly increasing, 
the last a little wider, subangulate at the periphery, angulate in 
young shells, convex beneath ; aperture slightly oblique, roundly 
lunate, breadth exceeding height; peristome thin, columellar 
margin slightly expanded, almost vertical and briefly reflected above. 

Major diaii). 12 , min. 11 , height 6 ram. 

Hah. Northern Pegu ; Akoutoung, S. of Prome, Thayetmyo. 

Chiefly distinguished by its dull greasy lustre above and sub¬ 
angulate otf angulate periphery. 

1S9. Macrochlamys notha, Blf. P. Z. S. 1904, ii, p. 444, pi. 25, fig. 19. 

Nanina petasus, Blf. (nec Benson) J. A. S. B. 1865, 2, p. 86. 

Shell perforate, depressed, not highly polished, smooth to the 
eye or faintly 3lriated, but under the microscope ornamented 
above and below with tine close concentric (longitudinal) parallel 
raised lines, which, under a higher power, are found to be rows of 
minute mouiliform tubercles, yellowish tawny ; spire low, conoidal, 
apex subacute, suture impressed; whorls 6 - 7 , slightly convex, 
slowly increasing, the last rounded at the periphery, convex 
beneath; aperture very slightly oblique, almost vertical, lunate; 
peristome thin, basal margin arcuate, columellar slightly expanded, 
very briefly vertical above, then obliquely curved. 

Major diam. 115 , nun. 10 |, height 6 mm. 

Hah. Tongoop Pass, Arakan Hills, and neighbourhood of Thavet- 
myo, Pegu. 

This shell resembles the Tenasserim M. petasus (p. 115) closely 
in shape and colour, and 1 long regarded the two as identical .: but 
M. notha is distinguished by wanting the labiation of the 
Tenasserim species, by being less polished, and by its sculpture, 
which can only be seen under a microscope. 

*90. Macrochlamys hypoleuca, Blf. (Nanina) J. A. S. B. I 860 , 2, 
p. 67; Pfr. (Helix) Mon. Hel. v, 1868, p. 104: II. $ T. (Helix) 
C. I. 1876, pi. 64, tigs. 6 , 7 ; Herdl (Macvochlamvs), Handel, i, 
1878, p. 26. 

Shell openly perforate (narrowly umbilicated), depressed, tbin, 
smooth, polished, with very fine piicroscopic spiral (longitudinal) 
striation (which is often obsolete) above and below; chestnut 
above, whitish beneath; spire very low,conoidal, suture impressed; 
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whorls 5, not increasing rapidly, convex, the last rather broader, 
rounded at the periphery, convex beneath; aperture slightly 
oblique, broadly lunate; peristome acute, basal margin faiutly 
arcuate, columellar margin curved, vertical and reflected above. 

Major diam. 12, min. 10^, height 6 mm. 

Hah. Pegu, the types from Akoutoung on the Irrawady below 
Prome; also found at Thayetmyo, and according to Isevill at 
Bhamo. 

Easily recognized by its peculiar coloration. The sculpture is 
often obsolete on the upper surface, but can generally be seen 
beneath by the help of a microscope. 

191 . Macrochlamys spreta, Blf. P. Z. S. 1904, ii, p. 445, pi. 25, fig. 12. 

Shell minutely and subobtectly perforate, depressed, thin, 
smooth, polished, finely striated with microscopical spiral (longi¬ 
tudinal) impressed lines above and below ; light rufescent brown 
(pale chestnut), whitish at the base around the perforation; spire 
low, conoidal, suture shallow; whorls 5, convex, the last rather 
broader, rounded at periphery, convex beneath; aperture oblique, 
subovately lunate; peristome thin, straight, columellar margin 
oblique, slightly reflected. 

Major diam. 8, min. 7, height 3£ mm. 

Ifab. Thamandewa, Bassein District, and other places west of 
the Irrawady River in Pegu. 

This resembles M. hypoleuca and M. noxia in colour and form, 
but is distinguished by its marked longitudinal sculpture as well 
as by its smaller size. 

[192. Macrochlamys andersoniana, Nevill. 

Nanina honesta, car. andersoniana, Nevill: vide Appendix to 
Genus, p. 141. 

M. lionesta, var. tenuior, Nevill, MS.: vide Appendix, p. 141.] 

[Macrochlamys honesta, Gould , which was inserted here in 
Dr. Blanford’s MS., is placed in a new subgeuus.] 

193. Macrochlamys patens, Blf. P. Z. S. 1904, ii, p. 445, pi. 25, tig. 15. 

Shell narrowly but perspeetively umbilicate, conoidly depressed, 
sublenticular, smooth, polished, marked with parallel microscopic 
spiral (longitudinal) impressed lines, not close together, but at 
irregular intervals, above and below, tawny brow*n ; spire conoidal, 
suture slightly impressed; whorls 44,* convex, the last rather 
broader, bluntly angulate at the periphery, convex beneath, com¬ 
pressed around the umbilicus; aperture diagonal, subtrapezoidal, 
almost securiform ; peristome thin and straight, columellar margin 
oblique, triangularly reflected. 

Major diam. 7, min. 6, height 34 mm. 

Ifab. Irrawady Valley, Pegu ; Thayetmyo, Bassein. 

In many respects this shell resembles M. honesta , but is 



122 


ZONITIDvE. 


distinguished by its umbilicus, sculpture, &c., besides its very 
much smaller size. 

Animal light grey. A very small lobe overhangs the small 
mucous pore. 

c. Shells not exceeding 6 mm. 

(Generic position very doubtful.) 

a' Turbinate. 

194. Macrochlamys ? pungi, Theobald (Helix), J.A.S. B. 1859. p. 307; 

Pfr. (Helix) Mon. Hel. v, 1868, p. 134; JET. # T. C. 1. 1876, 
pi. 16, tig. 9; Neville Kanina (Microcystis), Handrl. i, 1878, p. 38; 
Godwin-Austen (Macroehlamys P), Mol. Ind. i, 1882, p. 90, pi. 14, 
tig. 1 (shell). 

Macroehlamys poongi, Theobald, Cat. 1876, p. 19. 

Shell perforate, turbinate, rather thin, chestnut-brown, with 
very close microscopic sculpture of tine impressed longitudinal 
lines, hardly visible on the upper whorls ; spire conoidal, suture 
deep; whorls 6£, convex, regularly increasing, the last not 
descending, rounded at the periphery and below; aperture almost 
vertical, roundly lunate; peristome thin, right margin slightly 
arcuate, columellar slightly expanded, vertical above and trian¬ 
gularly reflected. 

Major diain. 6-5, min. 6, height 5 mm. 

Hab. Moulmein ( Theobald , StoliczJca). 

Kear M. ? molecula , but larger apd higher in the spire. The 
measurements are those of a large adult shell; smaller specimens 
are 5 to 6 mm. across. 

b'. Depressed or conoidly depressed. 
a". Smooth. 

195. Macroehlamys ? molecula, L's. (Helix) 4 . M. N. H. (3) iii, 1859, 

p. 389; JyV. (Helix) Mon. Hel. v, 1808, p. 69; Stol. (Micro¬ 
cystis) J. A. S. B. 1871, 2, p. 251, pi. 18, tigs. 11-13 (anatomy); 
H. $ T. (Helix) C. 7. 1876, pi. 32, figs. 8, 9; Nevill, Kanina 
(Microcystis), Hand-l. i, 1878, p. 38; Godwin-Austen , Mol. Ind. 
i, 1882, p. 88, pi. 16, tig. 8 (shell). 

Shell narrowly perforate, depressedly conoidal, thin, smooth, 
without longitudinal sculpture, brownish horny, approaching pale 
chestnut in colour; spire low, conoid, with convex sides and 
obtuse apex, suture well impressed; whorls 5-5rather closely 
wound, convex above, the last rounded at the periphery and 
convex beneath ; aperture scarcely oblique, broadly lunate ; peri¬ 
stome thin, straight, columellar margin oblique, slightly curved, 
very briefly reflected above. 

Major diam. 5, min. 4, height 3 mm. 

Hab. Rangoon ( Theobald ), Moulmein (Stcliczka), common ; also 
Kalima Doung, near Ava ( W. T. B.) ; Assam ? and Khasi Hills ? 
(teste Nevill ); Lamp 1111 , Siam (Daly, see Proc. Mai. Soc. v, p. 275). 
A common and widely distributed form. 

Animal grey to black: foot narrow, sole with two grooves. 



MAGTtOCHLAMYS. 


123 


Left mantle-lobe (shell-lobe) reflected over the outer lip, but not 
much produced; right mantle-lobe above shortly linguate. Tail- 
gland distinct, with a hook-like appendage above. Genitalia 
simple; no spermatheca nor dart-sac was seen ; penis very simple, 
with a small kalc-sac at the point where the vas deferens joins. 
Jaw broad, smooth, with a projection in the middle inside. Teeth 
of radula in straight transverse rows of about 120 each; middle 
tooth of each row represented as quinquecuspid having two 
lateral cusps on each side, Uie terminal cusp long, pointed, and 
curved ; inner laterals with two outer lateral cusps and one inner 
one ; outer laterals bicuspid, with an outer basal lateral projection. 
(From Stoliczka’s notes.) 

196. Macrochlamys ? curvilabris, Blf. P. Z. S. 1904. ii, p. 445, pi. 25, 

fig. 13. 

Shell perforate, depressed, brownish, smooth, polished, scarcely * 
striated; spire very long, suture well impressed; w horls 5£, 
regularly increasing, convex above, the last descending somewhat 
towards the aperture, rounded at the periphery, flatly convex 
beneath ; aperture oblique, broadly lunate; peristome obtuse, 
w'hite and thickened inside, and much curved, upper margin 
slightly arcuate, basal prominently curved forward in the middle, 
columellar oblique, slightly reflected. 

Major diam. 5|, min. 5, height 2 mm. 

Hah. Arakan Hills west of Prome. 

This is the small form, u with the curvature and thickening of 
the peristome exaggerated,” mentioned amongst the Burmese 
shells collected by me in 1860-02 (J. A. S. B. 1865, 2, bottom of 
p. 86). It is almost a miniature of M. asjyides. 

b" Longitudinally striated. 

197. Macrochlamys ? perpaula, lh. (Helix) A. M. N. H. (3) iii, 1859, 

p. 390; Pfr. (Ilelix) Mon. Hel. v, 1886, p. 69; NeviU, Naninu 
(Microcystis), Iland-l. i, 1878, p. 37; Godwin-Austen, Mol. Ind. 
i, 1882, p. 89, pi. 14, fig. 5. 

Shell minutely perforate, depressedly globose, smooth, not 
polished, obliquely striated, and very minutely spirally (longi¬ 
tudinally) ribbed throughout, umber-brown; spire conoidly convex, 
apex blunt, suture impressed; whorls 4, gradually increasing, 
convex, the last rounded at periphery and below’; aperture 
oblique, lunate; peristome straight, acute, columellar margin 
oblique, slightly reflected above. 

Major diam. 2, min. 1§, height mm. 

Hah. Phiethan, Tenasserim {Theobald), Moulmein (IStoliczfca). 
Nevill refers to this species shells from Tbayetmyo, Arakan, 
Darjiling, and Pareshnath [the last two are very unlikely]. 

Allied to M. molecula, but, besides its much smaller size, it is 
more globose {Benson). 

* This may be due to an error of observation, as in the case of SUala 
infida. 
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198. Macrochlamys ? pauxillula, Bs. (Helix) A. M. N. H. (3) iii, 
1859, p. 390; Pfr. (Helix) Mon. Hel. v, 1868, p. 119; ? U.SfT. 
(Ilelix) C. I. 1876, pi. 90, figs. 7, 8, 9; Neoill, Nanina (Micro¬ 
cystis), Iland-l. i, 1878, p. 37. 

Shell perforate, depressed, thin, brownish horny, polished* 
marked with close, very fine, longitudinal (spiral) lines above 
and below; spire convex, suture impressed; whorls 4, convex, 
regularly increasing, the last rounded at periphery and below ; 
aperture oblique, broadly lunate; peristome thin, straight, colu- 
mellar margin curved, expanded and carried slightly forward 
above. 

Major diam. 2|, min. height 1| mm. 

Hab. Thayetmyo, Pegu ( Theobald, W. T. B.)\ Prome. 

The specimens described above, though somewhat larger, agree 
with Benson’s description and are from the same locality. The 
shell figured in the * Conchologia Indica ’ looks different, and may 
be M. curvilabris. 

Another form, also from Thayetmyo, is thicker; it has a 
higher, more convex spire, and stronger concentric striation. 
This may be regarded as a variety. 


F. Species from Andaman and other Islands in Bay of Bengal. 

a. Depressed. 

199. Macrochlamys choinix, Bs. (Ilelix) A. M. N. H. (3) vii, 1861, 
p. 83; Pfr. (Helix) Mon. Hel. v, 1868, p. 117; H. $ T. (Helix) 
C. 1. 1876, pi. 51, fig. 1; Godwin-Austen, Mol. Ind. i, 1883, p. 102, 
pi. 22, fig. 6; ii, 1898, p. 48; id. A. M. N. H. (6) ii, 1888, p. 57. 

Shell obtectly perforate, depressed, thin, translucent, scarcely 
striated, smooth, with fine, close, spiral (longitudinal) lines, only 
visible under a strong lens, on the upper surface, brownish horny; 
spire very low, suture scarcely impressed, almost flat; whorls 5, 
flat above, the inner rather closely coiled, the last broader, sub- 
angulately rounded at the periphery, moderately convex beneath; 
aperture oblique, large, broadly lunate; peristome sharp, upper 
margin arcuate, columellar much curved, vertical above and briefly 
reflected, partly covering the perforation. 

Major diam. 16, min. 14, height 7 mm. 

Hab. Mount Harriet, South Andaman. 

Distinguished by few whorls, much broader last whorl, and 
the flattened upper surface. The animal, according to Nevill, is 
very active and throughout black, except the sole of the foot, 
which is white. 

Macrochlamys choinix, var. gigantea , ]N T evill (G-.-A., P. Z. 
1895, p. 446; Mol. Ind. ii, p. 48), from South Andaman Island, 
has never been described. 
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200. Macro chlamys pseudochoinix, Blf. P. Z. S. 1904, ii, p. 446, 
pi. 25, fig. 10. 

Shell subobtectly perforate, depressed, thin, smooth, slightly 
polished, brownish horny, subobsoletely plicately striated trans¬ 
versely aud marked with fine, close, microscopic, slightly flexuous, 
spiral (longitudinal) lines above and below ; spire very low, suture 
scarcely impressed, almost flat; whorls 5, rather flat above, the last 
much broader, rounded at the periphery, swollen beneath; aperture 
oblique, subdiagonal, large, subovately lunate; peristome acute, 
upper margin arcuate, columellar much curved, vertical above, 
briefly reflected, partly covering the perforation. 

Major diam. 14, min. 12, height 7 mm. 

Hah. Great Cocos Island, Bay of Bengal. 

Near M. choinix, but considerably more tumid beneath, with 
rather higher spire and much stronger spiral sculpture. The 
aperture is much rounder, being very little broader than high, 
7 x 7*5 mm., whilst in a specimen of M. choinix the dimensions 
are 7 x 8‘5 mm. 


201. Macrochlamys exul, Theob. (Helix) J. A. S. B. 1864. p. 245; 
Stol. (Helix) P.A. S. B. 1870, p. 87; H. «$• T (Helix) C. I. 
1876, pi. 62, figs. 1, 2, 3; NeviH , Iland-l. i, 1878, p. 23 ; Godwin- 
Austen, Mol 2nd. i, 1883, p. 103, pi. 22, fig. 3 (shell); ii, 1907, 
p. 165, pi. Ill, figs. 2-2 d (part of animal, genitalia, & radula). 

Orobia (Helix) andamanensis, Try on. Am. Jour. Conch, v, 1869-70, 
p. 110, pi. 10, fig. 4; Pfr. Mon. Hel. vii, 1876, p. 108. 

Shell subobtectly perforate, conoidly depressed, smooth, not 
highly polished, with fine, close, longitudinal striation (sometimes 
indistinct) under the microscope, translucent, light brownish 
horny; spire low, conoidal, sides rather convex, apex obtuse, 
suture shallow; whorls 6, gradually increasing, the last somewhat 
compressed and very bluntly angulate at the periphery, convex 
beneath; aperture oblique, lunate, almost semioval; peristome 
thin, columellar margin oblique, triangularly reflected above, 
partly covering the perforation. 

Major diam. 15J, min. 14, height 7| mm. A large specimen 
measures 17 x 15| x8. 

Hah. Port Blair, in South Andaman. 

The height of the spire varies, and immature specimens appear 
flatter, more closely wound, and much more angulate thau adults. 
Such shells appear to be frequently mistaken for M. steplius , but 
may be distinguished by the subangulate periphery and oblique 
aperture. 

[Animal ochvaceousin spirit. Foot divided on the sole, extremity 
rounded; mucous gland large, with a blunt overhanging lobe. 
Bight and left shell-lobes are present, the latter apparently larger 
than usual in the genus. In the generative organs the penis has a 
coiled caecum ; a long retractor muscle given off from it. The 
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epiphallus thence to the junction of the vas deferens is very long, 
and at the junction gives off a long kalc-sac. The amatorial organ 
is long. The spermatheca consists of an oval sac at the end of a 
thickened stem. 



Fig. 49 .—Macrochlamys extil. 

A. Portions of the mantle-zone showing shell- and dorsal lobes. X3'3. 

B. Generative organs. X6. 

C. Jaw. X18. 

D. Teeth of the radula. 

Macrochlamys heaia. 

E. Teeth of the radt a. X413. 

Jaw moderately curved, with a slight median projection. 
Radula formula: 


35 . 1 . 10 „ 1 . 10 . 1 . 35 
or 46 . 1 . 46 

Central tooth rather short, with small blunt basal cusps; the 
admedian teeth on quadrate plates, blunt cusps low down on outer 
margin; the laterals are long, aculeate, and slightly curved, 
becoming very short on the outer margin. 
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This radula is very different from that of typical Macrochlamys, 
and so is the genitalia, and if it should be common to all the 
Andaman species it would constitute them a good subsection. 

Aculeate laterals have been noticed in the following species :— 
M. jainiana ; M. castaneo-labiata ; in M. tuyurium the outermost 
teeth ; and in M. dalinyensis they are nearly aculeate.] 

202. Macrochlamys stephus, Bs. (Helix) A. M. N. II. (3) vii, 1861, 
p. 84 ; Pfr. (Helix) Mon. llcl. v, 1868, p. 105; ? H.§ T. (Helix) 
C. I. 1876, pi. 62, figs. 4, 5, 6 ; Nevill , Nanina (Macrochlamys), 
Iland-l. i, 1878, p. 23; Godwin-Austen, A. M. N. IT. (6) ii, 1888, 
p. 56; id. 1\ A. S. 1895, pp. 441, 446; id. MoL Ind. ii, 1898, 
p. 50. 

Shell narrowly perforate, depressed, smooth, with faint micro¬ 
scopic traces of minute,close, spiral (longitudinal) striation, polished, 
pale yellowish or greyish brown; spire very depressedly conoidal, 
suture faintly impressed; whorls 6-7, slightly convex above, in¬ 
creasing slowly and regularly, the last rounded outside, obtusely 
subangulate above the periphery in immature shells, convex 
beneath; aperture slightly oblique, lunate ; peristome thin, upper 
margin straight, basal slightly arcuate, columellar oblique, ex¬ 
panded throughout the greater part of its length, more broadly 
above. 

Major diam. 12.J, min. 11, .height nearly 6 mm. A rather 
smaller specimen with 6 whorls measures 11| X 10| x 5 mm. 

flab. Mount Harriet, Port Blair, South Andaman Island. 

Benson’s type measured only 10 mm. in major diameter. 

The figures in the ‘ Conchologia Indica ’ are not good, and per¬ 
haps represent a different shell. M. stephus may be recognized 
by its closely-wound whorls, low spire, and want of distinct 
sculpture under the microscope. 

Animal throughout yellow, except the tentacles, which are 
black, sole of foot also yellow ( Nevill ). 

[In a specimen recently examined, sent home by Mr. G. Rogers 
from South Andaman Island, a minute left shell-lobe is present, 
contracted and hooked in the spirit-specimen. Preserved in this 
way and brittle, it would very readily be broken off. The penis 
has a small coiled caecum ; the jaw a small central projection. In 
the radula the laterals are slightly curved aculeate teeth, and the 
formula is 

30 . 1 . 10 . 1 . 10 . 1 . 30 
41 . 1 . 41 

in all respects similar to that of M. exul.'\ 

*203. Macrochlamys WOOdmasOni, Godwin-Austen{Nevill,MS.), Mol. 
Ind. i, 1888, p. 209, pi. 53, fig. 2. 

Macrochlamys woodmasoniana, Godioin-Austen, P. Z. S. 1895, 
pp. 441, 446. 

“Shell not quite mature, perforation minute, very depressedly 
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globose, glassy, rather solid; sculpture quite smooth; whorls 6, 
closely wound, flat above, subangulate above on periphery. 

“ Major diam. 9-5, min. 8, alt. axis 8*5, body-whorl 2*8 mm.” 
( Godwin-Austen.) 

Hah. Little Cocos Island, Bay of Bengal. 

The figure represents a discoidal form, not unlike that of 
M. consepta , with a scarcely exserted spire. The shell is deep and 
tumid beneath, apd the greatest diameter much nearer to the spire 
than to the base. 

b. Depressedly conoid , more or less lenticular. 

204. Macrochlamys aulopis, Bs. (Helix) A. M. N. II. (3) xi, 1863, 
p. 318; H. 8r T. (Helix) C. I. 1876, pi. 30, figs. 8, 9; Net ill 
(Nanina), Hdnd-1. i, 1878, p. 32. 

Helix aulopsis, Pfr. Mon. Hel. v, 1868, p. 93; Godwin-Austen 
(Macrochlamys), P. Z. S. 189/5, p. 446. 

Shell openly perforate, subumbilicate, depressedly conoid, len¬ 
ticular, smooth, slightly polished, minutely decussated beneath a 
lens by transverse and rather distinct longitudinal lines both 
above and below, thin, translucent, greyish-brown horny; spire 
conoidal, suture very slightly impressed; whorls 5, gradually in¬ 
creasing, flatly convex above, the last sharply carinate at* the 

S hery, moderately convex beneath; aperture oblique, quad- 
r lunate, subsecuriform; peristome thin, columellar margin 
slightly oblique, carried forward, and triangularly reflected above. 
Major diam. 12, min. 10, alt. 6 inm. 

Hah. South Andaman Island, not common. 

Animal light grey, mottled with a darker shade {Nevill). Right 
shell-lobe well developed. Teeth on radula +20.8 1.8.20 + 
about. 

205. Macrochlamys pseudaulopis, Godwin-Amten {Nevill,. MS.), 
A. M. N. H. (6) ii, 1888, p. 56; id. P. Z. S. 1895, p. 447. 

This is distinguished from M. aulopis by rather smaller size, 
"brighter and more rufous-brown colour, by the longitudinal 
(spiral) sculpture above and below being less strong, and tine and 
close instead of distant, by the suture being rather deeper, the 
whorls more cod vex, the last whorl less sharply keeled and more 
swollen beneath, the aperture higher in proportion to the breadth, 
and the columellar margin vertical above and broadly reflected. 
Major diam. 10, min. 8, height 5 mm. 

Hah . South Andaman Island. Common on Mount Harriet 
(Nevill). 

Ani mal blackish throughout. 

206. Macrochlamys ferdiana. Godwm-Attsten (Nevill,. MS.), A. M. 
N. H. (6) ii, 1888, p. 56; id. P. Z. S. 1895, p. 446. 

Shell subobtectly perforate, depressedly conoid, bluntly keeled, 
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thin, pale yellowish to rufescent horny, not' polished above, more 
so beneath, transversely striated and with subobsolete rather dis¬ 
tant longitudinal (spiral) lines, and obliquely somewhat closely 
irregularly and flexuously rugate above, faintly decussated and 
much smoother below; spire conoidal, the sides convex, apex 
obtuse, suture almost flat; whorls 5, flatly convex above, the 
last rather broader, bluntly angulate at the periphery, slightly 
tumid beneath; aperture oblique, subovately lunate; peristome 
thin, in one plane, columellar margin curved, scarcely vertical 
above and briefly but broadly reflected, partly concealing the per¬ 
foration. 

Major diam. 18, min. 16, height 10 mm. 

Hab. South Andaman. 

Distinguished by its peculiar wrinkled surface. By this young 
specimens may be separated from M. pseuclaulopis , which they 
otherwise resemble. 


207. Macrochlamys ? perincouspicua, Godwin-Austen ( Nevitt, MS.), 

A. M. N. H. (6) ii, 1888, p. 57. 

Shell narrowly umbilicate, conoidly depressed, sublenticular, 
not very thin, slightly polished above, more brilliantly beneath, 
marked with fine, close, spiral or concentric (longitudinal) im¬ 
pressed lines above and below, brownish homy; spire conoidal, 
with the sides convex, apex obtuse, suture impressed; vfrhorls 5, 
regularly increasing, convex; last whorl bluntly afigulate at peri¬ 
phery, convex beneath; aperture oblique, subangulately and 
broadly lunate, subovate ; peristome straight, basal margin mnch 
rounded, columellar vertical, slightly reflected. 

Major diam. 7*5, min. 7, height 4 mm. Smaller shells measure 
6 x 5 x 3*5 mm. 

Hah. Little Brother Island, Andaman group. 

This is probably not a Macrochlamys. 

208. Macrochlamys ? battimalvensis, Godmn-Austen ( Nevitt, MS.), 

A. M. N. H. (6) ii, 1888, p. 68. 

Shell narrowly umbilicate, depressed, lenticular, compressedly 
carinate, not thin, smooth, finely transversely striated and decus¬ 
sated with microscopic rather distinct longitudinal impressed lines 
above and below, brownish yellow; spire low’, conoidal, suture 
almost flat; whorls 4£, flatly convex, the last compressed above 
the prominent keel, more convex beneath, tumid around the deep 
pervious umbilicus; aperture oblique, subsecuriform; peristome 
thin (? immature), straight, columellar margin vertical, rather 
broadly reflected. 

Major diam. 9*5, min. 8, height 4 mm. 

Hab. Batti Malve, one of the Nicobar Islands. 

This shell is not like any known Macrochlamys. and the only 
specimen may be immature. 

K 
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(>. Species from Indian Peninsula and Ceylon, having Rajputana, 
Central India, and Chutia Nagpur on the north. 

(Of the greater number the generic affinities are doubtful.) 
a. Subglobosely depressed or subturbinate. 

a'. Longitudinal sculpture present (microscopical). 

209. Macrochlamys ? tenuicula, H. Ad. P. Z. S. 1868, p. 14, pi. 14, 
fig. 9 ; Pf. (Helix) Mon. Hel. vii'~ 1876, p. 94; H. 8f T. (Helix) 
C. I. 1876, pi. 89, figs. 7, 10; Blf. J. A. 8. B. 1880, 2, p. 196, 
pi. 2, tig. 8. 

Nanina (Macrochlamys) etfulgens, Nevill (Blf. MS.), HandA. i, 

1878, p. 26. 

Nanina (Microcystis) tenuicola, Nevill , Hand-l. i, 1878, p. 36 ; Peile 
(Microcystina), Jour. Bom. N. H. Soc. xi, 1897, pp. 133, 262. 

Shell openly perforate, subumbilicate, turbinate, thin, yellow or 
fidvoiis horny, polished, transparent, striatulate, and under the 
microscope finely decussated on the upper whorls with minute, 
close, impressed spiral (longitudinal) lines; spire subconical, the 
sides slightly convex, apex obtuse, suture slightly impressed ; 
whorls 5^-6, flatly convex above, rather closely wound, the last 
subangulate at the periphery (distinctly angulate in immature 
shells), convex beneath ; aperture oblique, diagonal in the young, 
roundly lunate; peristome tbin, straight, columellar margin much- 
curved and nearly vertical above, turned back at the perforation. 

Major diam. 9, min. 8, height 7 mm. 

Hab. Bombay and the Western Ghats, Khandalla, Saltara, and, 
according to Nevill, Surat. I obtained young specimens in the 
Rnjpipla Hills at Dholgaum. 

The animal is nearly black; foot very long and narrow ; shell- 
lobes to mantle small, pointed; a large lobe above the mucous 
pore. 

This shell is easily recognized by its turbinate shape. The 
specimen originally described by H. Adams, 6 mm. in diameter, 
was immature. Some shells measure 10 mm. in major diameter. 
The young shell, however, with 4 whorls and the aperture diagonal 
and almost securiform, is thicker than older specimens and has all 
the appearance of an • adult shell, the peristome being rather 
blunt. 


b\ No longitudinal sculpture . 

210. Macrochlamys fragilis, Hutton (Nanina), J. A. S. B. 1838, 
p. 216; Pfr. (Helix) Mon. Hel. i, 1847, p. 48; iv, p. 30; Bens. 
Helix (Nanina), A. M. N. H. (2) ii, 1848, p. 163. 

Shell openly perforate, subturbinately depressed, thin, polished, 
smooth, pale umber; spire conoidal, apex obtuse, suture impressed; 
whorls 4|, convex, the last broader and ventricose, obsoletely 
subangulate at the periphery (more angulate in young), rather flatly 
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convex beneath; aperture oblique, subquadrately lunate; peri¬ 
stome thin, columellar margin incurved, vertical and rather 
broadly reflected above. 

Major diam. 7|, min. 7, height 5 mm. 

Hah. Kirmalliah, about o miles from Neemuch in Central India 
(Hutton). 

The original specimens were found crawling on Dhak or Palas 
(Butea frondosa), and it is not clear that they were mature. The 
description is taken from two immature specimens in the British 
Museum, presented by Capt. Hutton. The diameter of Hutton’s 
type was 0*35 in. (9 mm.). The species is allied to M. tenuicula , 
but is more Openly perforate and less angulate at the pheriphery, 
besides wanting the longitudinal sculpture of that shell. 


211. Macrochlamys ? lixa, Blf. Nanina (Macrochlamys ?), J. A. S. B- 
1866, 2, p. 35; Pfr. (Helix) Mon. Hel. v, 1868, p. 79; H.'§ T. 
(Helix) C. 1. 1876, pi. 149, figs. 6, 6; Niviil (Nanina ), Hand-l. i, 
1878, p. 26. 

Shell subobtectly perforate, depressedly turbinate, subglobose, 
very thin, above dull, without lustre, and, besides the ordinary 
striation, marked with fine, close, flexuous, transverse impressed 
lines under the microscope, polished beneath, olivaceous or fulvous 
with an olive tinge; spire conoidal, suture impressed; whorls 6, 
convex, the last much broader, rounded at the periphery, tumid 
beneath. Aperture oblique, large, roundly lunate, almost as high 
as broad; peristome thin, straight, columellar margin slightly 
oblique, nearly vertical above, reflected, not broadly but so as partly 
to cover the perforation. 

Major diam. 16, min. 14|, height 10 mm. 

Hab. Orissa and Ganjam (BaU, Beddome). The locality origi¬ 
nally given, Anaimalai Hills, appears to have been a mistake. 


212. Macrochlamys ? hebescens, Blf. Nanina (Macrochlamys), J. A. 
S. B. 1866. 2, p. 34; Pfr. (Helix) Mon. Hel. v, 1868, p. 78; 
H. Sf T. (Helix) C. I. 1876, pi. 149, fig. 1; ? Neoill, Nanina 
(Macrochlamys), Hand-l, i, 1878, p. 26. 

Shell scarcely perforate, conoidly depressed, yellowish or fulvous, 
thin, horny, dull (without lustre), marked with very close, micro¬ 
scopic, impressed, oblique (transverse, somewhat irregular and 
wavy) lines above, more polished and radiately striated below ; 
spire low, apex rather acute, prominent, subacuminate, suture 
deep ; whorls 5|, rounded, the first narrow, the last much broader, 
very bluntly subangulate at the periphery and tumid beneath; 
mouth large, nearly vertical, lunately subovate, breadth exceeding 
the height; peristome thin, straight, margins subdistant, united by 
a very thin callus, columellar margin nearly vertical above, very 
briefly and broadly reflexed, nearly covering the perforation. 

Major diam. 15, min. 12|, height 8| mm. 

k 2 
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Hah. Jeypore, Vizagapatam. The locality originally given, 
Anaimalai Hills, is erroneous, as in the case of M. infausta and 
M. lixa. 

This may perhaps be a variety of M. lixa , with a lower spire. 


213. Macrochlamys pedina, Bs. (Helix) A. M. N. JET. (3) xv, 1865, 
p. 13; Pfr. (Helix) Mon. Hel. v, .1868, p. 100; id. vii, 1876, 
pp. 108, 530; H.$T. C. I. 1876, pi. 51, fig. 3; Stol. J. A. S. B. 
1872,2, p. 212, footnote ; Godxoin-Austen, Mol. Ind. i, 1898, pL 21, 
fig. 13 (sculpture of inner whorls) ; id. ii, 1907, pp. 87, 133, 
pi. 83 (anatomy); Peile (Nauina), Jour. Bom. N. H. Soc. xi, 
1897, p. 133; Kobelt, Nanina (Xestina), Mart. <Sf C/temn. Syst. 
Conch.-Cab., Zonitid®, 1901, p. 980, pi. 254, figs. 4, 6; id. 
(Macrochlamys) t. c. 1901, p. 1021, pi. 263, fig. 2. 

Helix vitrinoides, Pfr. (pt.), Mart. <Sc Ckeinn. (nec Desk.) Syst. 
Conch.-Cab. 1901, pi. 110, figs. 10-12 (nec 13-15). 

Shell rather openly perforate, conoidly depressed, very thin, 
translucent, polished below, less so above, smooth, without longi¬ 
tudinal sculpture, but minutely, closely, and flexuously striated, 
transversely on some of the inner whorls, yellowish to fulvous 
horny ; spire very low, but varying in height, suture impressed ; 
whorls 6|, slightly convex above, the last broader, bluntly sub- 
angulate above the periphery, somewhat tumid beneath; aperture 
slightly oblique, roundly lunate; peristome very thin, columellar 
margin much curved, vertical and reflected above, partly covering 
the perforation. 

Major diam. 30, min. 25|, height 13| mm. Other specimens 
measure 30, 26|, and 15|, and 28, 23, and 18. 



Fig. 50 .—Macrochlamys pedina. 


Hab. A considerable part of the Bombay Presidency. Common 
at Bombay and Khandalla, and reported from Cutch ( StoliczJca ), 
Poona, Singliar (W. T. B.\ Ahmednagar, and South Canara 
(Beddome). The South Canara shell has a higher spire. A very 
similar form, perhaps a variety, is found at Karnul {Beddome). 

Animal pale to dark grey or blackish in colour; shell-lobes well 
developed, right dorsal lobe ample, left dorsal lobes in two parts. 
Teeth in radula of usual form: 44 3.14.1.14.3.44 (61.1.61). 
The genitalia differ from those of typical Macrochlamys by the 
caecum of the male organ not being coiled, [thus resembling much 
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more that of Ariophanta]. The spermatheca is very long and the 
dart-sac long and cylindrical. 

This is the largest Indian peninsular species. 



Fig. 51 .—Macrochlamys pcdina. 

A. Mantle-edges, showing shell- and dorsal lobes. x 3. 
Genitalia, x 3. 

Spermatophore. X3'4. 

Ditto, portion of flume of. * x22*5. 

Macrochlamys hardtoickii. 

JB. Genitalia. Enlarged about 3 times. 

Teeth of the radula. 


214, Macrochlamys infausta, Blf. Nanina (Macrochlamys), J. A. 
S. B. 1866, 2, p. 36; Pfr. (ilelix) Mon. Bel. v, 1868, p. 124 ; 
H. 8f T. (Ilelix) C. 1. 1876, pi. 159, figs. 2, 3. 

Shell openly perforate, subumbilicated, conoidly depressed, sub- 
globose, thin, translucent, with a dull greasy lustre above, glassy 
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below, brownish tawny; sculpture as in M. hardwickii , the longi¬ 
tudinal striae very close and minute, only visible under a strong 
lens; spire low, conoidal, suture impressed; whorls 6, convex 
above, the last rather broader, rounded at the periphery, tumid 
beneath ; aperture oblique, roundly, lunate, margins converging; 
peristome thin, basal margin subarcuate, columellar margin much 
curved, vertical above and rather broadly triangularly expanded 
and carried forward, not reflected. 

Major diam. 22, min. 20, height 14. Larger specimens mea¬ 
sured 24| x 22=1 x 14| an d 26 x 23$ x 14 j. 

Dab. itusselconda, Northern Circars, Madras Presidency 
{Traill ); Golconda Hills; Gan jam and Jaipur ( Beddome ), not 
Anaimalais. 

This resembles M. hardwickii in form and sculpture, but is much 
larger and has a more open umbilicus. It is distinguished from 
M. indica , M. petrosa, and M. perplana by more globose form arid 
by sculpture. It differs from M. pedina in smaller size, different 
sculpture, rounder periphery, and more open perforation. The 
expanded portion of the columellar margin, viewed from beneath, 
is carried forward almost at right angles to the direction of the 
basal margin. 

The locality originally assigned to this species, the Anaimalai 
Hills, appears to have been given in error, as in the case of 
ill. lixa. 


b. Depressed or conoulhj depressed. 
si. Diameter not exceeding about 15 vim. 

(May possibly belong to Ewychlamys.) 

215. Macrochlamys ? umbrina, Pfr. (Helix) Mon. Hel iv, 1859, 

p. 49 ; D. T. (Helix) C. I. 1870, pi. 89, figs. 1, 2,3. 

Shelly scarcely perforate, conoidly depressed, thin, translucent, 
polished, very finely and closely striated spirally (longitudinally) 
beneath the microscope, brownish tawny; spire low, conoid,, 
suture impressed; whorls 4$, convex, the last broader, rounded at 
periphery, flatly convex beneath, sunken around the perforation ; 
aperture slightly oblique, lunate; peristome thin, straight, columellar 
margin oblique, reflected above, almost concealing the perforation. 
Major diam. 8, min. 7, height 4$ mm. 

Dab. Ceylon, BadulJa district (Layard). 

216. Macrochlamys ? nepas, Pfr. (Helix) P. Z. S. 1855, p. 91; id. 

(Helix) Mon. Del. iv, 1859, p. 24 ; H. $ T. (Helix) C. I. 1876, 
pi. 132, figs. 1, 2.- 

Shell narrowly perforate, conoidly depressed, thin, smooth, 
polished, finely and closely striated spirally (longitudinally) 
beneath the microscope, orange-brown; spire conoid, suture 
impressed; whorls 4|, convex, the last broader, rounded at the 
periphery, tumid at base; aperture subvertical, roundly lunate; 
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peristome thin, straight, coluniellar margin curved, vertical above 
and expanded, narrowly reflected. 

Major diam. 7|, min. 6|, height 5 mm. 

Hab. Ceylon. 

The above description is taken from the typical specimens in 
the British Museum, but they differ somewhat in colour and in 
the shape of the mouth from Pfeiffer’s original description. He 
described the shell as purplish brown, and the aperture as broadly 
lunate. 


217. Macrochlamys ? woodiana, Pfr. (Helix) P. Z. S. 1851, p. 254; 

id. (Helix) Mon. Hel. iii, 1853, p. 87 ; H. $ T. (Helix) C. 1. 1876, 
pL 32, figs. 2, 3; Nevill, Jour. Conchyl. xxvi, 1878, p. 60; id. 
Hand-l. i, 1878, p. 22. 

Helix caraeola, Pfr. P. Z. S. 1854, p. 148; id. Mon. Hel. iv, 1859, 
p. 47; H. 8f T. C. I. 1876, pi. 128, figs. 2, 3. 

Helix semifusca, apud Pfr. Mon. Hel. iv, 1859, p. 62, pt.: nec 
Deshayes, vide Nevill, t. c. 

Shell very narrowly umbilicated, depressed, thin, smooth, glassy, 
yellowish to fulvous homy, with very fine indistinct spiral 
striation only visible when highly magnified ; spire low, conoidal, 
apex rather prominent, suture well impressed ; whorls 6, convex 
increasing slowly, the last scarcely broader, bluntly subangulate 
at periphery, flatly convex below; aperture oblique, broadly 
lunate; peristome thin, basal margin slightly arcuate, columellar 
curved, oblique, not reflected over the umbilicus, but carried for¬ 
ward for a short distance. 

Major diam. 12, min. 11, height 5| mm. 

Hab. Ceylon and Southern India; Trichinopoly, Kolamalai 
Hills, Arcot (W. T. B.)\ Myhendra, Travancore ( Beddome ). 

A common species in the Carnatic and, apparently, in Ceylon. 
Nevill has shown that the true Helix semifusca of Deshayes, 
supposed to have been brought from Pondicherry, really came 
from Mauritius. At the same time the shell described by Pfeiffer 
is different from woodiana , as Nevill shows. The types of 
H. woodiana and H. cameola in the British Museum appear to me 
identical. 

218. Macrochlamys ? rutila, Blf. P. Z. S. 1904, ii. p. 443, pi. 25, fig. 11. 

Shell perforate, depressed, glassy, polished, closely, minutely 
and regularly striated longitudinally (spirally) under the micro¬ 
scope above and below, light chestnut ; spire very low, suture 
slightly impressed; whorls 6, convex, the last broader, rounded at 
the periphery, convex beneath ; aperture slightly oblique, lunate ; 
peristome thin, upper margin slightly arcuate, basal nearly straight, 
columellar oblique, briefly and triangularly reflected above. 

Major diam. scarcely 15, min. 13, height 6 mm. 

Hab. Anagundi Shola, Anaimalai Hills (Beddome). 
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219. Macrochlamys? vallicola, Pfr. (Helix) P. Z. S. 1854, p.289; id. 

(Helix) Mon. Bel. iv, 1859, p. 46; H. $ T. (Helix) C. 1. 1876, 
pi. 128, figs. 8,9. 

Shell perforate, depressed, smooth, highly polished, marked 
with fine, concentric (longitudinal), not very close, and slightly 
impressed lines (only visible under a microscope) above and faintly 
below; isabelline tawny, whitish beneath; spire almost flat, 
suture shallow, slightly impressed ; whorls 5, slightly convex, the 
last rounded at the periphery, convex below ; aperture subvertical, 
lunate; peristome thin, straight, columellar margin oblique, ex¬ 
panded, reflected above. 

Major diam. 12, min. 10, height 5 mm. 

Bab. Kundah Hills, the western part of the Nilgiris ( Pirrie ). 

220. Macrochlamys todarum, W. $ H. Blf. (Helix) J. A. S. B. xxx, 

1861, p. 353, pi. 1, fig. 8; Pfr. (Helix) Mon. Bel. v, 1868, 
n. 106; H. $ T. (Helix) C. I'. 1876, pi. 64, figs. 4, 5; Neoill, 

Napina (Macrochlamys), Band-l. i, 1878, p. 26. 

/ 

Shell subobtectly perforate, subturbinately depressed, thin, 
smooth, polished, minutely and closely striated concentrically 
(longitudinally) throughout beneath the microscope, rufescent 
brownish horny; spire conoid, apex acute, suture impressed; 
whorls 6, convex, the last considerably broader, rounded at peri¬ 
phery, convex below; aperture subvertical, roundly lunate; 
peristome thin, basal margin slightly arcuate, columellar curved, 
vertical abov$, triangularly reflected partially covering the per¬ 
foration. 

[‘‘Animal of Nilgiri specimen very similar to H. vitrinoides 
(i. e. M. indica , petrosa , &c.), and with precisely similar linguiform 
processes to the mantle. Back very narrow but not keeled above. 
Animal and mantle black.”— Extract from Dr. Blanford's Note-book .] 

Major diam. 14, min. 12, height mm. 

Hab'. Nilgiri Hills; Pykara, Neddiwuttom, 6000', &c. AJso 
reported from other parts of the Nilgiris, from Tinnevelly and 
from the Shevroys. 

221. Macrochlamys? perrotteti, Pfr. (Helix) Zeitschr. Mai. 1851, 

p. 13; id. (Helix) Mon. Bel . iii, 1853, p. 63 ; id. t. c. vii, 1876, 
p. 110: id. (Helix) Mart. <$* Chemn. Si/st. Conch.-Cab. 1901, Helix, 
no. 1088, pi. 159, figs. 41-44 ; WA Jf H. Blf. J. A. S. B. 1861, 
p. 353. 

Shell perforate, depressed, thin, smooth, polished, with extremely 
minute and close microscopic spiral striation, brownish horny; 
spire very low, conoid, suture slightly impressed; whorls 5£, 
rather convex, the last rounded at the periphery and flatly con¬ 
vex beneath; aperture sub vertical, lunate; peristome thin, basal 
margin slightly arcuate, columellar oblique, slightly curved, tri¬ 
angularly expanded, but scarcely reflected above. 

Major diam. 8, min. 7, height 4 mm. A smaller form measures 
7 x 6 x 3£. 
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Hab. On the plateau of the Nilgiris, 6000-7000' ; Pykara, 
Avalanche, &c. A common species. The longitudinal sculpture 
is not easily detected. 

Hanley (Conch. Ind. p. vi, footnote 13) states that this species 
is African, but gives no evidence. Pfeiffer in the seventh volume 
of the Mon. Hel., published the same year (1876) as Hanley's work, 
gives the Nilgiris as the only locality. 


222. Macrochlamys ? prava, Blf. P. Z. S. 1904, ii, p. 443, pi. 26, fig. 9. 

Shell perforate, depressed (the axis rather higher in proportion 
to the diameter), thin, smooth, polished, with traces of close, sub- 
obsolete, irregular, longitudinal striation visible under a microscope, 
brownish rufescent; spire low, conoidal, suture faintly impressed; 
whorls 5, convex, the last considerably broader, well rounded at 
the periphery and rather tumid below; aperture almost vertical. 



Fig. 52.— Macrochlamys prava. 

subovately lunate, almost circular; peristome thin, straight, 
columellar margin almost vertical, and slightly reflected above, 
curved below. 

Major diam. 10|, min. 9, height 5| mm. 

Hab. Beypur, Malabar ( W. T. B.), Anaimalai Hills ( Beddome ), 
Travancore. I have also specimens from Coonoor Ghat, Nilgiri 
Hills, apparently belonging to this form. 

This resembles the Arakanese M. Jcimahensis , but is slightly 
less globose. 

223. Macrochlamys ? vilipensa, Be. (Helix) A. M. H. H. (2) xii, 1863, 
p. 93; Pfr. (Helix) Mon. Hel. iv, 1859, p. 49; H. T. (Helix) 
C. I. 1876, pi. 89, figs. 4, 6, 6. 

Shell openly and perviously perforate, depressed, translucent, 
smooth, polished, amber-coloured or tawny ; spire slightly convex, 
apex obtuse, suture impressed; whorls 2, slightly convex above, 
regularly increasing, the last rounded at the periphery, convex 
beneath ; aperture scarcely oblique, broadly lunate; peristome 
thin, straight, columellar margin much curved, almost vertical 
above and reflected. 

Major diam. 8, min. 7, height 4 mm. 

Hab. Ceylon, Mehintali Bock ( Layard); Calcad Hills, Travan¬ 
core (Beddome). 

This species resembles M. nepos , but is distinguished by narrower 
last whorl, lower spire, and much more open perforation. 
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c. Upper surface transversely plicate or ribbed. 

224. Macrochlamys ? peringundensis, Bedd. P. Z. S. 1891, p. 313, 

pi. 29, figs. 13,14. 

Shell minutely and subobtectly perforate, depressed, sublen- 
ticular, thin, translucent, polished, greenish horny, rather irregu¬ 
larly and obliquely plicately striated above, smooth beneath, very 
minutely (microscopically) sculptured longitudinally above and 
below with fine, close, papillose, irregular lines; spire low, 
conoidal, the height above the periphery less than that below, 
suture scarcely impressed; whorls 5|, flattened aboVe, the last 
broader, sharply angulate at the periphery, swollen belowaper¬ 
ture oblique, angulately lunate; peristome thin, straight, columellar 
margin curved, vertical and reflected above. 

Major diam. 16, min. 13|, height 8 mm. 

Hab. Peringunda Hill, Anaimalais, 5000'. 

Apparently an ally of M. plicifera , with similar microscopical 
sculpture, but distinguished by the plications not passing over the 
periphery and by other characters. Animal not known. 

d. Shells not exceeding about 6 mm. (| inch ) in diameter. 

(Generic affinities doubtful.) 

a. Depressed, or conoidly depressed. 
b. Smooth. 

225. Macrochlamys ? perfucata, Bs. (Helix) A. M. N. H. (2) xii, 

1853, p. 93; Tfr. (Helix) Mon . Hel. iv, 1859, p. 60. 

“ Shell scarcely perforate, depressed, translucent, purplish 
brown, highly polished; spire slightly raised, suture submar- 
ginate, apex obtuse; whorls 4, rather convex, closely wound, the 
last rounded, convex beneath ; aperture lunate, scarcely oblique ; 
peristome straight, sharp, columellar margin vertical, gently 
reflected; umbilicus not pervious. 

“ Major diam. 5, min. 3, axis 3 mm.” ( Benson in Latin.) 

Hab. in the district of Galle, Ceylon (Layard). 

I do not think the Microcystina from Bintenne and Matale 
(1800-2000'), north of the mountain complex in South-western 
Ceylon, can be the same as this species from Galle on the south 
coast, although referred to it by Godwin-Austen (Mol. Ind. ii, 
p. 110, pi. 92, fig. 4). It is quite possible that Benson's type, now 
no longer available, may have been immature, but the differences, 
especially in the character of the aperture, are too great to be 
attributed to age alone. 

226. Macrochlamys ? tratanensis, Jowseaume (Vitrea), Mini. Soc . 

Zool. Fr. vii, 1894, p. 270, pi. 4, fig. 11. 

“ Shell scarcely perforate, lenticular, depressed, thin, smooth, 
diaphanous, yellowish glassy, polished above, below obscurely and 
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radiately striated ; spire scarcely raised, suture linear; whorls 4, 
depressed, convex, the last but little broader at the base, not 
descending; aperture nearly vertical, roundly semilunar; peri¬ 
stome simple, acute, thin, fragile, columellar margin reflected 
below and almost concealing the small umbilicus. 

“ Major diam. 5, min. 4, height 2 mm.” {Jousseaume in Latin.) 

Bab. Nuwara Ellia, Ceylon. 

Probably not adult. The periphery is rounded, not angulate. 
Only two specimens were obtained. This might perhaps be 
M. perfucata, but as it inhabits the higher mountains of Ceylon 
it is not safe to identify it with a species living near the sea- 
level. 


b'. Longitudinally striated. 

227. Macrochlamys? kandiensis, Godwin-Austen {Nevill, MS.) } Mol. 

Ind. i, 1883, p. 90, pi. 14, tig. 2. 

Shell perforate, conoidly depressed, rather solid, dark chestnut- 
brown, polished, finely, rather distantly striated longitudinally 
beneath the microscope above aiid below; spire low, convexly 
conoidal, apex obtuse, suture shallow; w'horls 5, convex, the last 
well rounded at the periphery and moderately convex beneath ; 
aperture slightly oblique, rather broadly lunate ; peristome thin, 
columellar margin oblique, slightly curved aud expanded, more 
reflected above. 

Major diam. 3|, min. 3, height 2 mm. 

Bab. Kandy, Ceylon. 


228. Macrochlamys 1 neherensis, Bs. (Helix) A. M. N. H. (3) xiii, 
1884, p. 210: Pfr. (Helix) Mon. Bel. v, 1868, p. 164; H. $ T 
(Helix) C. 1. 1876, pi. 32, figs. 6 , 6; Neo. Nanina (Microcystis), 
Hand-l. i, 1878, p. 38. 

“Shell narrowly and deeply (perspectively) umbilicate,depressed, 
obliquely striatulate, decussated above and below with very close 
spiral or concentric impressed lines; spire slightly convex, apex 
flattened, suture marginate, subcanaliculate; whorls 5, slightly 
convex, the last rounded at the periphery, convex beneath, exca¬ 
vated round the umbilicus; aperture oblique, broadly lunate; 
peristome thin, straight (in one plane), the margins joined by a 
thin minutely granulate callus; columellar margin subvertical, 
short, slightly reflexed. 

“ Major diam. 5, min. 4, axis 2,mm.” {Benson in Latin.) 

Bab. Mahableshwar aud Kbandalla (FairbanJc). 

The description is a translation of Benson’s Latin one, except 
that I have omitted the term lenticular. 1 had specimens of this 
shell, but they have been crushed. 
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229. H&crochlamyst atoma, Blf. ( Fairbank , MS.) P. Z. S. 1904, ii, 
p. 443, pi. 25, fig. 6. 

Shell openly perforate, depressed, discoidal, rather solid, smooth, 
glassy, longitudinally (spirally) striated above and beneath under 
the microscope with regular, parallel, subdistant, impressed lines, 
whitish horny; spire very low, almost flat, suture impressed; 
whorls 3|, regularly increasing, convex above, the last not 
descending, rounded at the periphery, flatly convex beneath; 
aperture slightly oblique, lunate; peristome thin, upper and basal 
margins moderately arcuate, columellar margin very oblique, almost 
horizontal, not reflected. 

Major diam. 1*5,. min. 1*2, height 0*6 mm. 

Hal. Godavari Valley. I have obtained specimens from Paitan 
near Ahmednagar to below the first barrier at Dumagudlon, also 
in the Wardha and Penganga valleys. Pound commonly with 
other shells amongst the debris deposited by river-floods and 
marking their highest level. I believe 1 also obtained this shell in 
the Nerbudda Valley. All specimens obtained were dead and 
usually milky white. 


[Appendix to Mxceochlamvs. 

No. 116 (p. 79). Macrochlamys vesicula, Bs ., should be .vesicula, 
Hutton . 

It is impossible now to ascertain on what shell Mr. Benson 
based his first description of this species; he believed it had a 
wide geographical range. Unfortunately, the exact locality of 
the shell Dr. Blanford has described is not specified, nor is it now 
to be found among his shells. The Murree specimens (p. 79) are 
distinct. 

The H. vesicula of Hutton, 1837, was certainly Himalayan; he 
speaks of it as occurring from Monee Marjora, on edge of the 
plains, to Simla and the forest of Mahasu, 10,000 feet. He and 
Benson gave it an even greater range, as Dr. Blanford explains, 
p. 80. Thus it was that in 1852, fifteen years later, we find him 
giving an amended description of a shell he found at Soti Durga, 
at head of the Gangetic Delta, under the name H. vesicula. The 
typical specimens are in the McAndrew Collection at Cambridge, 
and now before me, marked Himalaya ; but it is not the original 
label, these were all destroyed, and fresh substituted by McAndrew. 
These shells are unmistakably from Lower Bengal, and I can see 
nothing to distinguish them from M. subjecta of Rajmahal. 

The two species from between Neemuch and Mhow, recorded 
by Captain Hutton as Nos. 28 & 29, J. A. S. B. 1834, pp. 520-21, 
and of which he gives descriptions of the animals (sufficiently good 
to distinguish them when some one finds them again), cannot 
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possibly be the same as the Himalayan H. vesicula. Hutton, who 
was a very accurate observer, noticed the difference between 
them : he says “ they have no tentacular processes on the right 
side, no fleshy hook on tbe tail.” No. 3 Helix of a previous 
paper in same Journal, February 1834, p. 83, was a Macrochlamys, 
and is now known as M . ‘petrosa : “ shell is like No. 29, but is 
more polished.” 

No. 192 (p. 121). Macrochlamys andersoniana, Nevill. 

Nanina honesta, car. andersoniana, Nevill, J. A. S. B. 1877, 2, 
p. 16; id. Yunnan. JE:cped., Mol. 1879, p. 874. 

Nanina (Macrochlamys) honesta, var. andersoni, Reeve, Conch. 1c . 
pi. 84, fig. 452 (as 2£. honesta) j Nev. Hand-list , i, 1878, p. 24. 

Original description: —“ This variety is distinguished (from 
typical honesta ) by its less depressed shape, it is scarcely if at all 
angled at the periphery (the angulation being very distinct in the 
type form), the peristome not being, so broadly reflected over the 
perforation; the substance and texture, perforation, shape of the 
aperture, and number of whorls are identical.” 

Type of var. andersoniana from Ponsee (J. Anderson). 

Diam. 11, axis 6|; apert. alt. 4, diam. 54 mm. 

Nevill records: Hah . Thyetmyo, Sibsagur, Naga and Khasi 
Hills, Chittagong and East Cachar, Dafla Hills, Ac. 1 can only 
accept his Upper Burmah localities: Pudupyoo,2nd Defile Irrawady, 
Nandin, and Ava. Specimens from Bhamo {Anderson) in my 
collection do not agree with the Assam shells, and I doubt tbe 
identification, many of the shells having been collected by and 
known to me. The description of the Bhamo shell is as follows:— 

Shell globosely and depressedly conoid, narrowly umbilicated, 
rather solid; sculpture very smooth and glossy, longitudinal 
microstriation; colour pale horny with a greenish tinge; spire 
moderately high, slightly convex; suture adpressed; whorls 4£, 
sides above convex and well rounded on the periphery, the last 
slightly descending; aperture oblique, broadly lunate; peristome 
slightly thickened, straight, reflected considerably over the per¬ 
foration. 

Size: major diam. 10*3, minor diam. 8*5; alt. axis 5*0, alt. body 
whorl 4*0 mm. 

Having examined the animal of M. honesta from Moolayit, 
Tenasserim, I have found considerable differences between it and 
M. andersoniana, especially in the radula; this last I consider a 
good species. It was apparently this species, or one very like it, 
which Stoliczka described in the Joum. Asiat. Soc. Bengal, 1871, 
at the bottom of pp. 249-250, with the figures on pi. xvii. of 
teeth of the radula, tig. 14, and the spermatophore, fig. 13. 


No. 157. Macrochlamys beata, Qodmn-Austen. 
Teeth of radula are figured on p. 126, fig. 49 E.] 
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[Key to Species of Euplecta. 

A. Shell turbinate or subturbinate, thin, horny, finely 

decussated above . . layardi. 

subdectwato. 
bacotii. 
acalles. 
pulchelln. 

B, Depressedly turbinate, or turbinate or lenticular, 

generally sharply keeled, with granular costulation 

or striation on upper surface ... semidecussata. 

rosamonda. 


C. Globosely conoid or depressed, 
phery. . •••••• • • • 

1). Conoidly depressed and carinate 

E. Trochiform. 

a. Sculpture granular.. • 

b. Sculpture finely decussated 

c. Smooth. 

F. Depressedly turbinate. 

Finely decussate . 


subcastor. 

travancorica. 

indica. 

albizonata. 

emiliana. 

leevis. 

binoyaensis. 
vetrucula. 
Jluctuosa. 
prestoni. 
scobinoides . 
yardeneri. 

with rounded peri- 

subopaca. 

partita. 

trimeni. 

. actiducta. 

isabellina. 

colletti. 

. . cacuminifera. 

yranulifera. 

.. .. hyphasma. 

tuiTitella. 

. . mucronifera. 

phidias. 

concavoepira. 

apicata. 

orbiates. 

.. jnucosa.] 
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[Key to Specks of Macrochlamys. 


A. Species from Himalayas west of Nepal, 
a. Subglobose or subglobosely depressed, not labiate. 


B. Species from Eastern Himalayas (,Sikkim and 
Western Bhutan). 

a. Labiate . .. .... .... 


It. Not labiate. 

a 1 . Subturbinate .. 

I'. Depressed. 

a 2 . Spirally (longitudinally) sculptured 


Smooth . ., .. 

a 3 , Conoidly depressed, rugose transverse 
(but no longitudinal) sculpture. 

c. With free caecum to male organ .. . 


d. Shells not exceeding 6 mm. 

6 s . Longitudinally striated or sculptured .. 
6^. Smooth .... .... . « .... . 

C. Species from the Gangetic Valley and Delta, the 
N. W. Provinces, and Bengal with Bajmahal Hills. 

a. Depressed or conoidly depressed. 

a'. Longitudinal flexuous impressed sculpture 

h'. Very tine microscopic striae .... . 

b. Smooth . . . . 


D. Species from the Assam Hills, North and South of 
Valley. 

a. Labiate . ... 


b. Not labiate 


vesicula. 

glauca. 

nuda. 

kuluensis. 


tugurium. 
maimoaringi. 
dating ensk. 
opipara. 
damsangensis . 

hodgsoni. 

sequax. 

sequius. 

superflua. 

rakaeitsis. 

lubrica. 

patane. 

perfragilis. 

richilaensis. 

sathilaensis. 

temoensis. 

rorida. 

darjilingensis. 


indica. 

petrosa (type). 

hardwickii. 

subjeda. 

lecythis. 

perplana. 


atricolor . 
castaneo-labiata. 
hepatizon. 
lata. 

decussata. 

Ihotaensis. 

rubellocincta. 

bilineata. 

uda. 

cacharica. 

salmonea. 

godwini. 

terminus. 
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Shell globose. 

b\ Strongly or microscopically striato longitu¬ 
dinally . . 


«'. Shell depressedly 
b". Smooth . .. 


conoid. 


c. Upper surface transversely plicate or ribbed .. 

d. Shells not exceeding about 6 mm. fa quarter 

inch) in diameter. (Generic affinities often 
doubtful.) 

a. Subglobose or subturbinate. 
b. Smooth . . 


b’. Longitudinally striated!. 


a'. Depressed or conoidly depressed. 
b". Longitudinally striated ... , 


E. Species from Burma , Arakan, and Tenasserim. 

a. Peristome labiate . 

<*'. Smooth. 

b. Peristome not labiate.. 

a". Longitudinally (spirally) striated . ..., 

b\ Subglobosely depressed. 

a’". Smooth. 

b". Depressed or conoidly depressed. 

b" 1 . Smooth. 

b*. Longitudinally striated. 


c. Shells not exceeding 6 mm. 

a'. Turbinate . 

b\ Depressed or conoidly depressed. 
Smooth .. . 


beata. 

mtmipurensie. 

frayosus. 

mahadeoensis. 

henydanensis. 

ruzamiensis. 

lahupaemis. 

hookeri. 

plicifera. 

ahisha. 


nengloensis. 

kolinensis. 

ruberti. 

tanirensis. 

longicauda. 

dorani. 

originaria. 

umbraticola. 

sola, 
pacata. 
rusticula . 

consepta . 
petasus. 
aspides. 
chaos. 

kumahensis. 
caus ia. 

salwinensis. 

duyasti. 

subpetasus. 

noxia. 

nebulosa. 

notha. 

hypoleuca. 

spreta. 

patens. 

pungi. 

molecuia. 

cui'vilabris. 

perpaula. 

paujrUlula. 


b". Longitudinally striated . 
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F. Species from Andaman and other Islands in Bay of 

Bengal. 

a. Depressed . ... ... choinix. 

pseudochoinix. 
exul. 
stepkus. 
woodmasoni . 

h. Depressedly conoid, more or less lenticular .. aulopis. 

pseudaudopis . 
fordiana . 
perinconspicua, 
battimalvensis. 

G. Species from Indian Peninsula and Ceylon . 

a. Subglobosely depressed or subturbinate. 

a 1 . Longitudinal sculpture present (microscopical), tenuicula. 

b’ No longitudinal sculpture.. . fragilis. 

lira. 

hebescens. 

pedina. 

infausta. 

b. Depressed or conoidly depressed. 

a’. Diameter not exceeding about 15 mm. umbrina. 

nepas. 

woodiana. 

rutila. 

vallicola. 

todarum. 

perrottetu 

prava. 

vilipensa. 

c. Upper surface transversely plicate or ribbed .... peringundensts. 

d. Shells not exceeding about 6 mm. (£ inch), in 

diameter. 

a. Depressed or conoidly depressed. 

6, Smooth . .... perfucata. 

tratanensis. 

b' Longitudinally striated . kandiensis. 

neherensis. 

atoma.] 

Genus PABVATELLA, nov. 

Type, P.jlemingi, Pfr. 

Range. Western Himalayas of Kashmir. 

Shell imperforate and with few whorls, rapidly increasing, as in 
Vitrina. Mouth very oblique and large. Usually a thick oliva¬ 
ceous epidermis. 

Animal with elongate tongue-shaped shell-lobes, broader than 
in Macrochlamys , and a pointed lobe above the large mucous pore 
at the posterior termination of the foot. The male organ has a 
peculiar disk-like coil, as in Oxytes orobia and in typical forms of 
Macrochlamys, to which the retractor muscle is attached. 

This genus has the animal of Macrochlamys , with a Vitrina-like 
shell. 

L 
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[Fig. 53 .—Farvatella flemingi. 

A. A'. Animal, drawn from specimen preserved in spirit. View of right and 

left sides. Natural size. 

B. The right shell-lobe and right doi'sal lobe. X 3. 

C. Part of the genitalia: penis from both sides and amatorial organ, x 3’and 5*5. 

D. Jaw and teeth of the radula. x 255. J 
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230. Parvatella flemingi, Ffr. (Vitrina) P. Z. S. 1856, p. 324; id. 

(Vitrina) Nov. Conch, i, p. 99, pi. 28, figs. 1-3; id. (Vitrina) Mon. 
Mel. iv, 18*59, p. 790; v, 1868, p. 14; Nevill (Helicarion), Yark. 
Miss., Mol. 1878, p. 14; id. (Helicarion) Hand-l. i, 1878, p. 15; 
Theobald (Helicarion), J. A. S. B. 1878,2,p. 143; id. (Helicarion) 
op. cit. 1881, 2, p. 45; Godwin-Aasten (Macrochlamys), Mol. 
Ind. i. 1888, p. 212, pi. 54, figs. 1-1 e (animal and shell); 
ii, 1899, p. 133, pi. 87, figs. 2-2 d (spermatophore); [ Coc/cere/l , 
Pseudovitrinae, sect. Helicarioninse, type Macrochlamys flemingi, 
JPfr. A. M. N. M. (6) vii, 1891 (sine desc.)]. 

Helicarion austenianus, Theob. J. A. S. B. 1881, p. 45, nec Nevill. 

Shell imperforate (sometimes apparently subperforate behind 
the columellar callus), depressedly globose, thin, opaque, not 
polished, having an olivaceous rather silky epidermis, and sculp¬ 
tured with plicate transverse striae of growth, and with very 
close, minute, longitudinal (spiral) lines, not always easily detected; 
spire subconoidly convex, apex blunt, suture moderately im¬ 
pressed; whorls 5, convex, somewhat flattened above, the last 
large, rounded at periphery and swollen beneath, base smoother; 
aperture diagonal, lunately oval,, having a pearly lustre within; 
peristome with the epidermis projecting beyond the shell, margins 
converging, arcuately dilated between upper and outer margin, 
columellar deeply curved, meeting penultimate whorl at an obtuse 
angle, reflexed above, forming a callus. 

Major diam. 32, min. 24, height 17 mm. Some shells measure 
as much as 42 x 31 x 20. 

Hah. The ranges around Mari and in Hazara; common at 
Tandiani {Theobald). The original locality was by some error 
given as “ Scind ” ; but the box in the British Museum is marked 
“ collected 10,000 feet above the sea on the Murri Hills, 
N. Punjab/’ Whether P. flemingi is found east of the Jhelum 
River is not known. 

The animal differs from other Vitrina-]ike molluscs and much 
resembles Macrochlamys. The shell-lobes of the mantle are long 
and pointed ; the mucous pore is large, with a distinct overhanging 
lobe. In the generative organs the male organ is attached to the 
retractor muscle by a disk-like coil, as in Oxytes orobia and most 
species of Macrochlamys. Dart-sac large, spermatheca well deve¬ 
loped, and a rather large kalc-sac. The teeth on the radula 
are thus arranged; 62.3.24.1.24.3.62 (89. 1 .89) ; central 
tooth tricuspid, those on each side of it bicuspid; outermost 
laterals very minute, bicuspid. 

231. Parvatella magnifies, JRv. (Vitrina) Conch. Icon., 1862, Vitrina, 

sp. 17. 

Shell depressed, thin, covered with a thin olivaceous epidermis, 
marked with transverse striae of growth and with fine subobsolete 
spiral lines, scarcely polished above, more so beneath ; spire low, 
convex, suture impressed; whorls 4£, flatly convex above, the 
last not descending, rounded at periphery and beneath; aperture 
oblique, lunately oval; peristome thin, margins converging, upper 
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arcuately dilated at junction with right margin, columellar curved, 
nearly vertical, slightly directed to right, where it meets penul¬ 
timate whorl, and forming a small callus. 

Major diam. 28 £, min. 21, height 13^ mm. 

Hah. Not clearly ascertained, but probably Punjab Hills. One 
specimen marked “ Scind,” which is not likely. 

232. Parvatella altivaga, Godwin-Austen (Macrochlamys), Mol. Ind. 

i, 1888, p. 213, pi. 14, fig. 2. 

Helicarion flemingi, var. aftivagus, Theob. J. A. S. B. 1878,2, p. 143. 

Shell depressed, thin, translucent, not polished, transversely 
plieately marked with lines of growth, crossed by traces of fine 
close longitudinal (spiral) lines, olive-brownish; spire nearly or 
quite flat, suture very slightly impressed; whorls 5, flat above, 
last much broader, not descending, rounded at periphery; aperture 
oblique, lunately oval; peristome simple, margins converging, 
columellar terminating above in a reversed callus. 

Major diam. 30, min. 23, height 13 mm. 

Hah. Uri in the Jhelum Valley, Kashmir. 

A much thinner and flatter shell than P. flemingi , and rather 
flatter than P. magniflca. 

233. Parvatella austeniana, Nevill (Helicarion), Yark. Miss., Mol. 

1878, p. 14, figs. 22, 24; id. Hand-l. i, 1878, p. 15; Godwin- 
Austen, Mol. Ind. i, 1888, p. 215, pi. 54, figs. 4, 4a, 46 (shell) 
(nec Theob. J. A. S. B. 1881, p. 45). 

Macrochlamys cassida, Godwin-Austen , Mol. Ind. i, 1888, p. 214, 
pi. 54, figs. 3, 3 a (shell). 

Shell depressedly globose, moderately thin, covered with a thick 
dark olive epidermis, slightly polished, plieately striated trans¬ 
versely, without longitudinal striation; spire convexly conoid, 
apex obtuse, suture impressed; whorls 5, convex, the last large, 
but less broad tlian in other allied forms, descending in front, 
rounded at periphery, swollen beneath ; aperture almost circular, 
lunate, higher than broad, diagonal; peristome simple, the epi¬ 
dermis extending slightly beyond the shell, margins converging, 
arcuate at upper portion of right margin, columellar lip regularly 
curved and meeting the penultimate whorl at an open obtuse 
angle, the upper portion with an appressed callus. 

Major diam. 30, min. 24, height 19 mm. 

Hah. Small specimens measuring 15| mm. in major diameter were 
described from Sonamarg, in Kashmir, by Nevill. In Godwin- 
Austen’s collection is a much larger shell from TTri, Jhelum Valley, 
of which the dimensions are given above. 

[Genus EUAUS TENIA. 

Euaustenise, section of Austenia, Cockerell, A. M. N. H. (6) vii, 
1891, p. 98 (sine desc.); Nautilus, xii, 1898, p. 10. 

Shell differs from that of Austenia gigas in being more heliciform, 
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shelly, and thin. The animal has large leaf-like right and left 
shell-lobes, which in life nearly cover the whole of the shell. 
In the genitalia the penis has a coiled caecum near the retractor 
muscle, and is thus similar to Macrochlamys. 

Range. The Western Himalaya to Sikhim, and as far west as 
the Kuram Valley, Trans-Indus.] 

234. Euanstenia monticola, Pfr. (Vitrina) P. Z. S. 1848, p. 107; id. 
(Vitrina) Mon. Eel. ii, 1848, p.497; Theobald (Helicarion), J. A. 
S.B. 1878, 2, p. 143; Nevitt (Helicarion), Yark. Miss., Mol. 1878, 
p.15; id. (Helicarion) Hand-l. i, 1878,p.15: nee Reeve, nec E.fyT., 
nee G.-A. 

Vitrina scutella, Bs. A. M. N. H. (3) iii, 1859, p. 188, partim ; Pfr. 
Mon. Eel. iv, 1859, p. 498; Bv. Conch. Icon. fig. 13; H. fy T. C. I. 
1870, pi. 66, figs. 1-4 ; Godtoin-Austen (Austenia), Mol. Ind. i, 
1888, p. 232, pi, 52, figs. 1-1 e [shell and animal of the Murree 
form] ; Cockerell, Euaustenise {section of Austenia), A . M. N. H. 
(6) vii, 1891, p. 98 (sine desc.); id. Nautilus, xii, 1898, p. 10. 

? Austenia serahanensis, Godwin-Austen, Mol. Ind. i, 1888, p. 237, 
pi. 54, fig. 4. 

Shell depressed, thin, pellucid, very faintly striated, smooth, 
polished, yellowish horny; spire flat, apex very slightly prominent, 
suture impressed j whorls 4, rapidly increasing, flattened above, 
the last not descending, rounded at periphery, moderately tumid 
beneath, flattened towards mouth; aperture oblique, ovately 
lunate; peristome thin, margins converging, the upper straight 
near the last whorl, then arcuate near right margin, columellar 
sinuate, forming a rounded obtuse angle with basal margin. 

Major diam. 18, min. 13, height 7 mm. 

Eab. North-west Himalayas eastward to Naini Tal. 

The animal (of A. scutella from Murree) [which I consider 
distinct from monticola of Mussoorie] has well-developed dorsal 
and sliell-lobes to the mantle, [and these are quite plain and 
unmottled]. The posterior portion of the foot is very long and 
sharply keeled above. The odontophore bears the following teeth: 
30.2.14.1.14.2.30 (46.1.46). 

Pfeiffer described this shell from one of three specimens, 
all smooth, translucent, and depressed shells, still in the British 
Museum. Reeve figured a much more globose form, also in the 
Museum, with a raised spire and different sculpture (apparently 
E. cassida , Bs.). Hanley again figured apparently the same 
species, and Godwin-Austen, misled by Hutton, as pointed out 
by Nevill, has done the same. Theobald also recognized the true 
monticola , which he had received from Benson. Scutella was 
named from two different shells, one from Kashmir (Nasmana on 
the Chandrabhaga River), the other said to be from Teria Ghat in 
the Khasi Hills. The last is an obscure foVm not recognized 
since. The Kashmir form differs slightly from E. monticola in 
having its moutn even more lengthened, but it is doubtful whether 
this is constant. I regard the two as identical. 
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235. Ettaustenia cassida, Hutton, J. A. S. B. vii, 1838, p. 214 ; Tfr. 
(Vitrina) Mon. Hel. ii, 1848, p. 497; iii, 1853, p.2; Jtv. (Vitrina) 
Conch. Icon., Vitrina, tig. 10; JET. »S* T. (Vitrina) C. I 1876, 
pi. 152, tigs. 2, 3; Nev. Hand-l. i, 1878, p. 15; Theobald , J. A. 
S. B. 1878, 2, p. 14; Godwin-Austen (A.ustenia), Mol. Ind. i, 
1888, p. 214, pi. 54, figs. 3, 3 a (shell) [is a large ParvateUa 
austenianu]. 

Vitrina monticola, Rv. Conch. Ic., Vitrina, tig. 11 ; II. T. C. I. 
1876, pi. 162, tig. 1 ; Godwin-Austen (Austenia), Mol. Ind. i, 
1888, pi 234, pi. 52, tig. 2. 

Ilelicarion stoliczkanus, Nevitt, Yark. Miss., Mol. p. 16, figs. 19- 
21 ; Theobald , J. A. S. B. 1881, p. 45 ; Godwin-Austen (Austenia), 
Mol. Ind, i, 1888, p. 236, pi. 52, tig. 3 (shel ). 



[Fig. 54. —Eiumstenia cassida. 

A. Animal, drawn from a spirit-specimen, viewed from both the right and 

left side, x 2*5; in the first the left shell-lobe is shown contracted and 
rolled up. The genitalia, x4*5; jaw, xl2; teeth of the radula, X868; 
and shell, x 2-5. 

Enaustenia stoliczkanus. 

B. Animal looked at from above, x2 5. Specimen from Naini Tal.] 
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Shell ovately depressed, thin, translucent, polished when young, 
less so when older, faintly striated, sometimes more densely, pale 
horny; spire convex, suture impressed; whorls 4|, convex, the 
last ascending very slightly towards the peristome, rounded at 
periphery, tumid beneath; aperture oblique, ovately lunate ; 
peristome thin, margins converging, upper margin straight at 
first near penultimate whorl, then arcuate, columellar sinuate, 
meeting last whorl at an obtuse angle. 

Major diam. 23J, min. 18, height 11 mm. (much larger speci¬ 
mens occur, one of the largest measuring 30 x 23 x 13, another 
26^ X 20 x 12). 

Hah. The’Western Himalayas to Kumaun. 

The type of cassida appears to be from Simla, that of stolicz¬ 
lcanus from Almorah in Kumaun. It is possible that there are 
two distinguishable forms ; but as stoliczlcanus is quoted by Nevill 
from both Kashmir and Naini Tal, whilst the type of cassicla is 
from Simla between the two, it is most likely-that all are varieties, 
as was suggested by Nevill. The type of stoliczlcanus measured: 
major diam. 22, height 13 mm. 

The animal of cassida Was described by Hutton [from Simla] as 
sometimes pale brownish, at others dark grey; [the shell-lobes in 
both are speckled and the right has a central vein-like dark streak], 
“ Two broad leaf-like processes, running to a point, are spread 
over the shell when the animal is in motion, so as entirely to 
conceal it, and presenting the appearance of a large grey slug with 
a hump-back; a fleshy anal horn, as in the genus Nanina ” Ti~ 
last, of course, refers to the lobe above the mucous pore. 

[Formula of a Simla specimen: 33.2.13.1.13.2.33 

(48.1.48).] 


236. Euaustenia gurhwalensis, Godioin-Austen (Austenia), Mol. Ind. 
ii, 1899, p. 108, pi. 91, figs. 1-1 h (shell, radula, &c.). 

This is very similar to E. cassida, of which it may be a variety, 
but it is distinguished by fine microscopic longitudinal spiral 
striation crossing the plicate ridges of growth. It is more closely 
wound, the last whorl being narrower, and the mouth higher in 
proportion to its width; but as only a single specimen is available 
for examination, these differences may be more or less of an 
individual character. There are about 4| whorls. 

Major diam. 21, min. 16, height 10|. 

Hah. Paurhi, Garhwal, North-western Himalayas. 

A thick dart-sac was found, pointed at the retractor muscle. 
Kadula like that of Austenia gigas. Bhachidian tooth strongly 
tricuspid; inner laterals bicuspid ; outer laterals pointed, with an 
outer cusp some distance from the point; outermost teeth minute 
and unicuspid. [Formula: 40.2.22.1.22.2.40 (64.1.64).] 
[This and the sculpture makfe it very distinct from the two 
preceding species.] 
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237 Enaustenia paurhiensis, Godmn-Amten (Austenia), Mol. Ind. 
ii, 1899, p. 109, pi. 91, figs. 2-2 c (shell and animal). 

Shell ovately depressed, thin, translucent, finely and irregularly 
striated, slightly polished, yellowish horny; spire convex, apex 
exserted, suture impressed; whorls *4, tumid, the last rounded at 
periphery and beneath; aperture oblique, subcireularly lunate; 
peristome very thin, upper margin nearly straight, columellar 
sinuate, almost vertical on the whole. 

Major diam. 13, min. 10£, height 6 mm. 

Hab. Paurhi, Garhwal. 

The specimens appear to be young, and may belong to E. cassida. 
The radula showed the following teeth : 36.2.15.1.15 2.36 
(53 1.53). 


238. Enaustenia theobaldi, Godwin-Austen (Austenia), Mol. Ind. i, 
' 1888, p. 236, pi. 52, fig. 6. 

Shell very similar to E. cassida, but distinctly more globose, 
aperture nearly circular, rather darker in colour. 

Major diam. 19, min. 15, height 10£ mm. 

Hab. Chinab Valley, above the Bichlari River in Kashmir'; 
Dharmsala in the Kangra Valley {Theobald). 

This may possibly be a globose variety of E. cassida. 


Subgenus SYAMA *. 
Type, Macrochlamys ji yrona, G. Nevill. 



cot. Caecum. 
ep. Epiphallus. 
k. Kalc-sac or flagellum. 
ov. Oviduct. 
pr. Prostate. 


p. Male organ. 
rmp. Retractor muscle of 
male organ. 
sp. Spermatheca. 
vd. vas deferens.] 


* A Sanscrit word for black.” 



SYAMA. 


153 


Animal mostly very dark coloured, with right and left shell- 
lobes. No amatorial organ in the genitalia; the male organ as in 
Macrochlamys. 


239. Syama splendens, Sutton (Nanina), J. A. 8. B. vii, 1, 1838, 
p. 215; Pfr. (Helix) Mon. Hel. i, 1848, p. 73; id. ib. iv, 1859, 
p. 124; H.SfT. (Helix) C. I. 1876, pi. 61, figs. 7,10 (is another 
species); Nevill, Nanina (Bensonia), Hand-l. i, 1878, p. 49 
(r Panjab ); id. Nanina (Bensonia) Yark. Miss., Mol. 1878, p. 18; 
Godwin-Austen, Mol. Ltd. i, 1883, p. 100, pi. 21, fig. 3 (sculpture), 
pi. 22, figs. 4, 4 a (shell). 

Shell narrowly perforate, subdiscoidly depressed, smobth, horny, 
brownish tawny above, paler, sqmetimes whitish, beneath ; radiate 
(transverse striation almost obsolete); concentric longitudinal im¬ 
pressed lines microscopic, flexuous and irregular; spire scarcely 
raised, suture very slightly impressed; whorls 7-8, closely wound. 



Fig. 56 .—Syama splendens. 

almost flat above, the last rounded at the periphery, flatly convex 
below, moderately excavated around the umbilicus; aperture 
slightly oblique, broadly lunate; peristome simple, straight, with 
a white callous labiation a short distance inside, columellar margin 
oblique throughout, scarcely reflected at the perforation. 

Major diam. 15|, min. 13|, height 6| mm. 

Hab. Western Himalayas, near Mussoorie and Simla, at eleva¬ 
tions of 7000-10,600 ft. {Hutton). The type was from Mahasu, 
near Simla. 

Animal dark verdigris-green {Hutton), pale grey {G.-A.). Small 
right and left shell-lobes, the left dorsal lobe divided into two. 
Badula like that of M. indica: 30.2.12.1.12.2 30 (44.1.44) 
{Godwin-Austen). [This description of the animal refers to a 
specimen sent to me as splendens by Mr. Theobald from Murree, 
possibly one of those referred to in Jour. Asiat. Soc. Bengal, 1878, 
p. 141, from Uri, Jhelum Valley, Kashmir. The shell of this 
species is very similar to Hanley’s figure in the Conch. Indica, 
pi. 51, and very likely the same as the shell Nevill determined as 
splendens in ‘ Second Yarkand Mission,’ p. 18.] 

More than one species may be found in collections with this 
name. The shell figured by Hanley (C. I. pi. 51, figs. 7, 10) as 
Helix splendens is not Hutton’s original species described by 
Benson. [Is quite a distinct shell, from Murree, described 
below (No. 245) and referred to above.] Hutton in this as in 
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some other instances may have used the name for different species 
at different times. [This is much more likely to be a mistake 
made by Hanley. The first specimens I collected at Mussoorie 
were named for me by Captain Hutton and are now in the Natural 
History Museum. Hutton only knew the typical Mussoorie and 
Simla form; he had never seen the species from Murree.] 


240. Syama prona, Nevill, Nanina (Macrochlamys), Yark. Miss., Mol. 
1878, p. 17; Godioin-Austen, Mol. Ind. i, 1883, p. 103 (desc. 
animal), pi. 22, fig. 2 (shell); ii, 1898, p. 48 (radula and jaw). 

Macrochlamys masuriensis, Godwin-Austen, Mol. Ind. i, 1883, p. 94 
(no description), pi. 21, fig. 8 (sculpture on shell). 

Shell perforate, depressed, almost discoidal, rather solid, light 
tawny or brown, rather dull, not polished, smooth, with moderately 
close, fine, regular, longitudinal striae, sometimes more or less 
papillate; spire almost flat, suture impressed; whorls 5-6, flatly 
convex above, the last whorl rather broader, rounded at the peri¬ 
phery, not swollen beneath; aperture nearly vertical, broadly 
lunate, with very frequently a thickened rib some distance inside 
the peristome; the latter is thin, basal margin slightly arcuate, 
columellar oblique, briefly and narrowly reflected. 

Major diam. 16, min. 14|, height 7 mm. 

Hab. North-western Himalayas. 

Reported from Garhwal, Naini Tal (typical var.), Mussoorie, 
Simla, and Tandiani near Murree. Naini Tal specimens are small, 
only 12 mm. in diameter: the shell of which the dimensions are 
given above was from Garhwal; a Mussoorie shell measures 18 x 
16x7 mm., and has distinctly papillate sculpture (M. masuriensis ); 
smaller shells from Simla measure 14 x 12 x 6 mm. and have the 
sculpture not papillate. 

[Much confusion has been found to be the result of starting 
with the idea that this species, S. prona, had a range extending 
from Naini Tal on the east and even further, from the Dafla Hills 
in Assam ( Nevill ) westward to Murree. When specimens from 
the several localities on this range are examined together and 
placed side by side the variation is so considerable, it is necessary 
to separate some of these and give them specific rank. 

1 have left intact all that Dr. Blanford wrote. His description 
of prona seems to be a general one; the precise locality of the 
shell described is not indicated, and now it is not possible to find 
the specimen. 

The type of S. prona was from Naini Tal. NevilFs original 
description is as follows:— 

“ Whorls six, closely wound, the last only slightly deflected, 
sometimes not at all, in which case, of course, the aperture is 
quite vertical; spire almost or quite flat; periphery rounded; 
umbilicus resembling that of Nanina petrosa , more open than in all 
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the other allied species; horny-brown colour, smooth and polished 
above and below; margins of aperture distinctly, but slightly 
thickened. Type from Naini Tal: diam. 12, axis 44, alt. 5|; 
apert. lat. 6, alt. 4^ mm.” 

I am inclined to think that Nevill did not confine himself when 
writing the above description to a single shell; he had numerous 
specimens before him from various places and was at the time 
working out Dr. Stoliczka’s collection made at Murree, finally 
determining a shell from that place as prona . 

I have recently obtained from Naini Tal (N. Annandale) 
specimens of exactly the same diameter as Neviil’s type. The 
axis is the same, viz. 4*5 mm., but the difference between that 
and the height of the shell is as much as* 1*25 mm., clearly 
showing that the specimen was on spire not “ almost or quite 
flat,” which applies exactly to the Simla form, of which I have 
9 examples to refer to. 

Description of a shell of this species from Kickka , Naini Tal :— 
Shell depressedly conoid, solid, shiny, rather closely umbilicated; 
sculpture quite smooth, with fine transverse lines o£ growth ; 
colour rich ruddy brown ; spire flatly conoid, apex blunt; suture 
well impressed; whorls 54, well rounded on periphery, gradually 
increasing, rather closely wound ; aperture lunate, nearly vertical 
(indication of an earlier aperture is marked by a pale band); 
peristome somewhat thickened, basal margin scarcely sinuate; 
columellar margin suboblique, very slightly reflected. 

Size (largest specimen): major diam. 12*25, min. 10*8; alt. axis 
5*0, height 6*75 mm. 

Animal with lobe over the mucous pore, very dark grey both on 
foot and dorsal lobes. Both right and left shell-lobes present, 
but short; visceral sac darker; renal organ ochre, ochraceous on 
sole of foot. Generative organs: a coiled caecum, to which is 
attached the retractor muscle; a very long kalc-sac ; no amatorial 
organ. 

Central teeth tricuspid; admedian teeth elongate, narrow, with 
cusp on outer side ; the 12 first marginals bicuspid, the outer cusp 
low down, the next 18 aculeate, and the outer marginals very 
small. Formula: 80.2.10.1 .10.2.30.] 

[241. Syama prona, var. huttoni, Godiom-Attsten. 

Shell well perforate, depressed, almost discoid, base flat, rather 
strong; sculpture quite smooth; colour light tawny or light 
brown; spire scarcely raised above the last whorl, apex rounded; 
suture impressed; whorls 5, regularly increasing, somewhat closely 
wound, rounded on the periphery; aperture flatly lunate, nearly 
vertical; peristome thin, basal margin slightly sinuate; columellar 
margin oblique, hardly reflected. 

Size: major diam. 13*75, minor 12*0; alt. axis 4*75, height 
6*5 mm. 
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Hab. Simla (Captain T Hutton ): British Museum Natural 
History. This shell was sent home by Capt. Hutton a long time 
ago as H. petrosa, a name afterwards transferred to the species 
found on the hills south of the Ganges. He also considered this 
and the Mussoorie form the same.] 


[242. Syama promiscua, Godwin-Austen. 

Macrochlamys prona, Nev., Theobald , J. A. S. B. I, pt. 2, 1881, 
p. 46. 

Shell hardly perforate, subdiscoid, not very solid; sculpture 
quite smooth, hues of growth not showing; colour very pale 
brown, a white band behind the aperture; spire very low, only 
just above the level of the last whorl, apex rounded; suture 
shallow; whorls 5|, regularly increasing, the last rounded on the 
periphery; aperture nearly vertical, broadly lunate; peristome 
thin, scarcely sinuate on basal margin; columellar margin very 
oblique, no reflexion. 

Size : major diam. 12*0, min. 11*0 ; alt. axis 4*5 mm. 

Hab. Tundiani, near Murree. 

This shell may be distinguished from 8. prona by its more 
discoid form, small perforation, and smooth surface. The animal 
is described by Theobald as “ long and slender, and dark slaty 
above with long tentacles.” His largest specimen of 6 whorls 
measured 15 X 13*4 x 7*8 mm.] 


[243. Syama masuriensis, Godimn-Austen, Mol. Ind. i, 1883, p. 94, 
pi. 21, tig. 8 (sculpture on shell). 

Macrochlamys prona, id. ib. p. 103, pi. 22, figs. 2, 2 a (shell). 

Shell very closely umbilicated, discoidal, base flat; sculpture 
linear-longitudinal, each line formed by close-set papillate dots; 
colour pale sienna-brown, a darker conspicuous band of same 
colour near the aperture, progress of growth is shown by the 
ochraceous bands behind it at intervals; spire very depressed, 
apex very flattened; suture adpressed; whorls 6, regularly in¬ 
creasing, sides flat above, rounded on the last ; aperture lunate, 
subvertical; peristome thin, straight, scarcely reflected and very 
obliquely descending on the columellar margin. 

Size: major diam. 18*2, alt. axis 7*0 mm. 

Hab. Mussoorie, N.W. Himalaya. 

Animal (of the Mussoorie form) very black and long, a very 
sharp-pointed lobe over the mucous gland. Mantle slightly 
reflected over the margin of the peristome, with two right and 
left tongue-shaped expansions, which the animal expands and 
contracts. Animal of specimen from Paurhi in Garhwal also 
black. Teeth of radula 30 2.10.1.10.2.30 (or 42.1.42). 
Admedian teeth long, with a cusp on the outer side; the laterals 
bicuspid, inner point the longest; the ten or twelve outermost 
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very small. Jaw moderately arched, with small central pro¬ 
jection.] 

[244. Syama annandalei, Godwin-Austen. (Fig. 55, p. 152.) 

Shell perforate, very depressedly conoid, thin, flat on base; 
sculpture quite smooth, lines of growth very tine; colour dull 
umber-brown; spire low, apex rather blunt; suture somewhat 
impressed; whorls 5 J, evenly increasing; no indication of previous 
apertures as in S. prona ; aperture flatly lunate; peristome very 
thin; columellar margin very oblique, scarcely any reflection. 

Size: major diam. 16, min. 14; alt. axis 6*5, height 8*5 mm. 

Locality. Bijnore (N.. Annandale). 

Anirruil. On removing the shell the visceral sac is black, the 
renal organ white, a great contrast with it. 

Genitalia as in S. prona. The retractor -muscle is short and 
stout, attached to a well-coiled caecum; the kalc.-sac is very long, 
flagellum-like. The spermatheca elongate (fig. 55). 

[Teeth of radula as in S. prona. Formula: -J-2. 12.1.12.2. 
Marginals lost.] 

[245. Syama? theobaldi, n. sp. 

Macvochlamvs splendens, Hutton , H. § T. (Helix) C. I. 1876, 
pi. 51, figs.7, 10; Theobald, J. A. S. B. xlvii, pt. 2,1878, p. 141; 
Nevill, Yark. Miss., Mol. 1878, p/18. 

Shell globosely conoid, narrowly umbilicated; shining surface 
also seen on the basal side; sculpture somewhat irregular, coarse, 
longitudinal striation ; colour burnt-sienna; spire subconic, sides 
slightly convex, apex blunt; suture impressed; whorls6,regularly 
increasing; aperture ovately lunate, subvertical; peristome simple, 
with a white callous labiation just within the aperture: columellar 
margin oblique. 

Animal not seen. 

Size : major diam. 13*25, min. 12, alt. axis 5*5 mm. 

Hab. Murree, Panjab Himalaya ( W. Theobald ), Tinali ( Stoliczka ). 

Theobald says;—“ Colour bright chestnut, with a lustrous 
polish. My largest shell is not quite adult and measures 
15 X13 x 8 mm. This species occurs rather plentifully in places 
above IJri (Jhelum Yaliey), nestling under stones.” In all 
probability Mr. Theobald sent this shell home to Mr. Hanley, 
and the latter figured it as Helix splendens in the ‘ Conch. Indica.’ 
The shell agrees very well with the figure.] 

Genus KHASIELLA. 

Khasiella, Godwin-Austen t Mol . Ind. ii, 1899, p. 129. 

Type, K. vidua , Blf. 

Range. The Eastern Himalayas, the Assam and Arakan Hills, 
and Northern Burma. Perhaps Tenasserim. 

Shell perforate or imperforate, depressed or conoidly turbinate, 
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keeled or subangulate at the periphery, generally rather thin and in 
typical forms plicate to costulate above, smooth beneath, generally 
closely wound. 

In the typical species, the only one of which the anatomy has 
been described, the right shell-lobe is present, but small; the left 
dorsal lobe consists of two separate parts. The sole of the foot is 
distinctly divided into three. The mucous gland, which is wider 
and overhung by a lobe, does not extend to the sole of the foot. 

Generative organs. The retractor muscle of the penis is peculiarly 
short and solid and is attached to the flexure of a short free bent 
caecum, which unites with the main organ at some distance from 
the origin of the latter; the vas deferens joins the penis close to the 
base of a long, blunt, knobbed kalc-sac. Spermatheca long, with a 
bulbous end. Amatorial organ moderately developed. 

Odontophore as in Macrochlamys. The middle tooth of each row 
has a well-developed cusp on each side; the inner laterals are 
bicuspid, having a lateral cusp on the outer side only ; the outer 
laterals (marginals) are bicuspid at first, then aculeate towards the 
margin. 

Jaw with a median projection. 

The name Khasiella was proposed for a small group of snails 
found in the ranges south of Assam and at the base of the Eastern 
Himalayas, and which had been referred for some time to Euplecta. 
The anatomy, however, is nearer to that of Macrochlamys than to 
that of Euplecta and Ariophanta. 


A. Imperforate. 

246. Khasiella vidua, H. # T. (Elf. MSS.) (Helix) C. 1. 1876, pi. 130, 
figs. 2, 3; Godwin-Austen, J. A. S. B. 1876, 2, p. 212: Elf. 
(Euplecta) J. A. S. B. 1880, p. 190, pi. 2, fig. 5; Godwin-Austen 
(Khasiella), Mol. Ind. ii, 1899, p. 129, pi. 100 (anatomy). 

F Helix climacterics, var. ? nana, Bs. A. M. N. H. (3) iii, 1859, 
p. 392. 

Shell imperforate, conoidly depressed to turbinate, fulvous horny, 
generally paler beneath, ornamented above with oblique, close, 
and arcuate filiform costulate striation, smooth beneath with 
radiating striae; spire depressedly conoidal to conical, apex rather 
sharp, suture impressed; whorls 8, narrow, convex, slowly in¬ 
creasing in size, the last angulate or subangulate at the periphery, 
scarcely descending, moderately convex below; aperture oblique, 
lunate ; peristome white, more or less obtuse, with a very slight 
thickening inside, the basal margin arcuate, the columellar oblique, 
gently curved, slightly reflected throughout, more broadly above. 

Major diam. 17, min. 15|, axis 9 mm. 

Hab. The Dafla Hills to north, and Goto, Khasi, and Naga 
Hills south of Assam (Masters, Godwin-Austen) ; Chittagong. 

The conoidly depressed form passes into a turbinate variety, 
generally smaller. A specimen of this turbinate variety from the 
Naga Hills measures 14,12|, and 9 mm. in its three diameters. 
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Nevill (Hand-1, i. p. 30) classes this as & variety o£ K. climacterica , 
but, despite some appearance of passage, the two forms are easily 
distinguished, K. climacterica being distinctly keeled and depressed, 
K. vidua angulate to rounded and generally subturbinate. 








160 


ZONITID.®. 


247. Khasiella climacterica, Bs. (Helix) J. A. S. B. v, 1836, p. 362; 

id. A. M. N. H. (2) ii, 1848, p. 163; id. (3) iii, 1869, p. 392; 
Pfr. Mon. Hel. i, 1848, p. 219; id. in, 1853, p. 170; id. vii, 1876, 
p. 302 ; Blf. J. A. S. B. I 860 , p. 93 ; Godwin-Austen, J. A. S. B. 
1876, 2, p. 312 ; H. $ T. C. I. 1876, pi. 55, figs. 4, 5. 

Helix geiton, Theobald\ J. A. S. B. xxxiii, 1864, p. 242. 

Shell imperforate, depressedly conoid, keeled, pale horny, 
radiately and closely subcostulate above, smooth beneath, the 
filiform ribbing extending below the keel; spire low, conical, apex 
rather acute ; whorls 7-8, narrow, closely wound, flat above, each 
rising slightly above the next at the suture, the last keeled, not 
descending, moderately swollen below; aperture scarcely oblique, 
narrow, angulately lunate, securiform; peristome obtuse, slightly 
thickened inside, basal margin arcuate, columellar curved, slightly 
expanded, more broadly above, where it finally becomes almost 
vertical. 

Major diam, 21, min. 19, axis 9| mm. 

Hob. Dafla Hills north, and Khasi Hills south of Assam 
( Theobald , Godwin-Austen, <fcc.); Arakan Yoma; Long Island, 
Bassein River {W. T. B.). 

This species varies in size and in the height of the spire; but 
the portion below the keel is generally deeper than the spire is 
high. The Burmese variety is small, depressed, and sharply 
keeled; the smallest specimen from the Arakan Range measures 
only 13|, 12|, and 6| mm. Theobald’s H. geiton is a dwarf Kh&si 
variety, 13-15 mm. in major diameter. 

248. Khasiella austeni, Blf. (Nanina) J. A. S. B. 1870, p. 15, pi. 3, 

fig. 10; JPfr. (Helix) Mon. Bel. vii, 1876, p. 303 ;H.$T (Helix) 
C. 1. 1876, pi. 60, figs. 8 , 9. 

This is distinguished from K. climacterica by smaller size, higher 
spire, much sharper keel, and stronger sculpture above. The 
general shape is almost lenticular, the keel is compressed and 
serrated, and in the inner whorls projects slightly above the 
suture. 

Major diam. 14|, min. 13axis 6| mm. 

Hab. Habiang Garo Hills {Godwin-Austen). 

All these three species pass into each other. 

B. Perforate. 

a. Periphery rounded or svhangulate. 

249. Khasiella omatissima, Bs. (Helix) A. M. N. H. (3) iii, 1859, 

p. 269 ; Pfr. (Helix) Mon. Hel. v, 1868, p. 113; H.fyT. (Helix) 
C. I. 1876, pi. 60, fig. 4: Godwin-Austen, J. A. S. B. 1882, 2, 
p. 70, pi. 5, fig. 8 (animal). 

Helix anopleuris, Theobald {Bs. MS., and H. submissa, Bs. MS.). 
J. A. S. B xxxiii, 1864, p. 242 (no description) ; Blf. J. A. S. B. 
xxxiv, 1865, p. 104; Neoitt, Hand-l. i, 1878, p. 31. 
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Shell openly perforate, conoidly depressed, pale horny above, 
regularly and arcuately costulate, smooth, polished, with obsolete 
radiating striation beneath; spire low but varying somewhat in 
elevation, apex slightly prominent, suture impressed; whorls 7, 
closely wound, convex above, the last subangulate at the periphery, 
somewhat tumid beneath; aperture oblique, lunate; peristome 
white, slightly thickened inside in adults, basal margin straight or 
arcuate, columellar slightly expanded. 

Major diam. 16|, min. 15, axis 8| mm. 

Bab. Pankabari, at base of Sikhim Himalayas ( W. T. B.) ; 
Someysar Hills, north of Gorakpur ( Theobald ); probably foot of 
Himalayas in Nepal and Sikhim. 

Very similar to the typical depressed form of K. vidua , but 
distinguished by being perforate and by its much stronger and 
more regular sculpture. 

250. Khasiella? pansa, Bs. (Helix) A. M.N. II. (2) xviii, 1856, p. 252; 

Bf)\ (Ilelix) j Mon. Hel. iv, 1859, p. 28; id. v, 1868, p. 79; Blf. 

J.A.S. B. 1805, 2, p. 88; II. § T. C. 1. 1876, pi. 56,fig. 1, Nevtil, 

J. A. S. B. 1877, 2, p. 17 ; id. Hand-l. i, 1878, p* 26 v. Mart. 

(Macroclilamys) Jour. Linn. Soc. xxi, 1889, p. 162. 

Similar to K. omatissima, but thinner, more narrowly perforate, 
and less excavated in the umbilical region, with a rather higher 
spire and finer closer costulate striation above ; there are 7 whorls 
in adults; the peristome is thin, without any trace of internal 
labiation. 

Major diam. 16£, min. 15, axis 9 mm. 

Bab. The Irrawady Valley from above Ava to below Prome; 
Sullivan Island, Mergui Archipelago (Anderson). 

251. Khasiella? fklcata, Blf. J. A. S. B. 1870,2, p. 15, pi. 3, fig. 11 ; 

Pfr. (Helix) Mon. Hel. vii, 1876, p. 92; H. § T. (Helix) C. 1. 

1876, pi. 54, fig. 10. 

Shell openly perforate, conoidly depressed, thin, horny, with 
fine, oblique, arcuate, subdistant, filiform costulation above, the 
riblets extending to below the periphery, smooth> polished, and 
radiately striated beneath ; spire low, conoidal, suture impressed ; 
whorls 6, convex, rather closely wound, the last broader, sub¬ 
angulate at the periphery, convex below, concave around the 
umbilicus ; aperture slightly oblique, lunate; peristome thin, basal 
margin arcuate, columeilar nearly vertical and produced forwards 
at the umbilicus. 

Major diam. 13, min. 12, axis 6£ mm. 

Bab. Habiang Garo Hills* (Godwin-Austen) ; Upper Burma 
(Fea ). 

* [This indicates the southern side of the hills intervening between the 
western boundary of the Khasi Hills and the independent Garo tribes. When 
I was there in 1866, the people were hardly under our rule, but w ere safe 
to go among; not so the Garos on their west. I cannot say whether Habiang 
Garo is the Khasi name for these people or whether it is a Garo term.] 

M 
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A smaller thinner shell than K. omatissima , with fewer whorls 
and more distant less distinctly costulate sculpture. 

252. Khasiella ? pingoungensis, Godwin-Austen (Euplecta), P. Z. S. 

1888, p. 242. 

Shell perforate, conoidly depressed, sublenticular, pale yellowish 
horny, arcuately and filiformly costulate above, the costulation 
passing over the periphery and disappearing on the lower surface, 
which is smooth and polished in the middle; spire low, conoid, 
apex obtuse, rounded, suture impressed; whorls 6J, convex, 
rather closely wound, the last bluntly angulate at the periphery, 
convex beneath; aperture oblique, angularly lunate, margins 
slightly converging; peristome rather obtuse, upper and basal 
margins arcuate, right margin sinuate, columellar margin almost 
vertical at its insertion and briefly expanded. 

Major diam. 14, min. 13, axis 7 mm. 

llab. Pingoung, Shan Hills, Burma (Spratt). 

b. Periphery sharply lceeled. 

253. Khasiella serrula, 13s. (Helix) J. A. S. B. v, 1836, p. 352; Pfr. 

(Helix) Mon. Hel. i, 1848, p. 200; id. vii, 1876, p. 291; H. $ T. 
(Ilelix) C. 1. 1876, pi. 50, tig. 7. 

Ilelix bensoni, v. d. Busch, Phil. Abbild. i, 1842-5, p. 11, pi. 1, 
tig. 7. 

Shell openly perforate (narrowly umbilicated), depressedly sub¬ 
turbinate, almost lenticular, whitish horny, costulately plicate; 
spire low, conical, apex acute; whorls 6|-7, slightly convex above 
inside, each with a compressed keel, which projects above the 
suture, the last whorl moderately convex beneath with an acute 
keel, serrated by the transverse plications which pass over it to 
the lower surface and there pass into undulating radiate striation; 
aperture slightly oblique, angulately lunar; peristome thin, basal 
margin slightly arcuate, and together with the columellar margin 
faintly reflected. 

Major diam. 13, min. 12, axis 7 mm. 

Hab. Khasi Hills (base of). 

254. Khasiella hyba, Bs. (Helix) A. M. N. JET. (3) vii, 1861, p. 83; 

Pfr. (Helix) Mon. Hel. v, 1868, p. 181; H. 8f T. (Helix) C. I. 
1876, pi. 30, tigs. 2, 3; Theobald (Trochomorpha), J. A. S. B. 
1878, 2, p. 143 ; Godioin-Austen, A: M. N. H. (7) xx, 1907, 
p. 55, figs. 1-5 a. 

Shell openly and perspectively umbilicated, convexly subtrochi- 
form, thin, obliquely, closely, and coarsely plicate, crossed by fine, 
close, subcostulate spiral (longitudinal) striae above, smoother and 
irregularly reticulately striated on base, brownish horny; spire 
convexly conoid, sides convex, apex obtuse, suture linear, scarcely 
impressed; whorls 7-8, flatly convex above, slowly increasing, the 
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[Fig. 58 .—KhasieUa hyba, .Bs. 


1. Shell. x 4*8. 

2. Side view of mantle-edge from right side, showing the obscure right shell- 

lobe, foot, &c. X 8. 

3. Genitalia. X 4'5. 

3 a, 3 b. The penis, as seen from two opposite sides, to show the coiled caecum 
and position of the retractor muscle attachment, the kalc-sac or flagellum, 
&c. X 8. 

3 c. A portion of same organ more enlarged, slightly pressed between two 
glass slips and viewed by transmitted light, to show the close-coiled 
caecum; the dark portion is part of a spermatophore. X 12. 

3 d. Terminal end and distal end of an organ not located in the genitalia and 
with which it may have no connection. X 12. 

4. Jaw. X 24. 

5. Central tooth and three admedian teeth of the radula. x 368. 

5 a. Eighth to eleventh admedian and sixteenth to eighteenth lateral teeth. 


cp. Epiphallus. 
k. Kalc-sac or flagellum. 
vd. Vas deferens. 
cce. Caecum. 
p. Penis. 

rmp. Retractor muscle of penis. 


am.or. Amatorial organ. 
pr. Prostate. 
rsl. Right shell-lobe. 
f. Foot, 
vs. Visceral sac. 
ov. Oviduct.] 

M 2 
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last not descending, sharply carinate, compressedly at the base, 
flatly convex beneath, hollowed around the umbilicus; aperture 
diagonal, angulately lunate; peristome thin, columellar margin 
oblique, coming forward and slightly expanded around the 
umbilicus. 

Major diani. '13J, min. 13, height 7| mm. 

IIab. Dakhinkhund, Bari Doab, Western Himalayas («/. D. 
Smithe ), between Dalhouse and Chamba ( Theobald}. 

A larger variety was obtained by Theobald on the hills 
behind Aijas, east of the Walar Lake, Kashmir:’ this measures 
17| X 16 j x 10 mm. The shell, as both Benson and Theobald 
notice, resembles the Nilgiri Thysanota yuerini, but, as the Latter 
also observed, the animal is a Zon id. 

[Original description of the animal :—“ On removing the shell 
the visceral sac is pale-coloured, sparsely and finely spotted with 
black on the line of the rectum. The foot is short and very narrow, 
indistinctly divided, dark grey; a distinct mucous gland overhung 
by a blunt lobe, peripodial grooves, and a well-marked fringed 
margin to the foot. There is a small but distinct and serrated 
right shell-lobe, which would spread further in life ; the left is a 
marginal band on the edge of the peristome. The generative 
organs were of great interest as they were unfolded. The amatorial 
organ is of the usual form ; the penis retractor muscle given off 
from a distinctly coiled caecum at the head of the main penis- 
sheath. There is a long epiphallus thence to the junction of the vas 
deferens, with a long kalc-sac adjacent, in which a spermatophore 
had been developing. The spermatheca is. very long, gradually 
enlarging to the distal end, and contained three spermatophores ; 
these are of the type I have described in various species of Macro- 
chi mays, Austeniq, &c. The flume had no large spines, but very 
minute ones cou d be detected on the edges of it. The oviduct is 
peculiar, very straight up to the albumen-gland, so was the line of 
the prostate. 

“The jaw is strong and solid, slightly arched into a central 
projection. 

“ The radula has the formula 

18 . 2 . 9 . J 9 2 18 

29 . 1 . 29 

“The teeth are of the usual form in so many genera of the Zoni- 
tidas, the laterals being bicuspid, with the outer cusp below the 
inner, becoming very small on the margin.” 

Compared with the type of Khasiella, there is (l)the same small 
obscure right shell-lobe; (2) the same form of foot and mucous 
gland; (3) the jaw and radula are precisely alike; (4) the generative 
organs differ in no appreciable way, merely that the short free 
caecum retraetoris penis of K. vidua becomes a close-wound coil in 
K. hyba. The shells of these two species present at first sight 
considerable differences, but the variation becomes less apparent 
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when K. hyba is compared with the sharply-keeled species of this 
genus, such as dimacterica , Bs., ansteni , W. T. Blf., and sernda, Bs.] 

Of doubtful affinity, plicate or ribbed above, carinate or 
angulate at periphery. 

a. Perforate. 

*255. Khasiella? chloroplax, Bs. (Helix) A. M. N. H. (3) xv, 
1865, p. 14; Pfr. (Helix) Mon. Hel. v, 1868, p. 80; II. % T 
(Helix) C. I. 1876, pi. 32, figs. 1, 4; Nevill, Nanina (Rotula), 
Yark. Miss., Mol. 1878, p. 16; id. JECand-l. i, 1878, p. 33. 

“ Shell perforate, subconoidly depressed, thin, plicately striated 
above, slightly striated beneath, very finely decussated, translucent, 
scarcely polished, greenish horny; spire subconoid, depressed, 
apex obtuse, suture impressed ; whorls 5, slowly increasing, rather 
convex, the last angulate above at the periphery, convex beneath ; 
aperture oblique, angularly lunate; peristome thin, straight, 
margins widely separate, columellar margin scarcely reflected 
above. 

“ Diam. barely 8, axis 4 mm.” (Bs., Latin.) 

Hab. Near Simla (Theobald), near Murree (StoliczJca, teste 
Nevill). 

I have not been able to see a specimen of the Simla form, and 
the shells I have examined from Murree, apparently determined 
by Nevill, do not appear to me to agree with Benson’s description 
or Hanley’s figure; they are much higher in the spire and brow*-, 
not greenish horny, and I cannot detect decussated sculpture. 
It is uncertain whether the type was adult. Some shells from 
Murree, according to Nevill, measured 11 mm. in diameter and 
6 in height. 

In Hanley’s figure a compressed keel is shown, the aperture is 
elliptically ovate, and the columellar margin of the peristome is 
much curved and vertical above. 

This and the two next species are referred to Bensonia on 
account of the resemblance of their shells to the larger forms 
B. camura and B. nipalensis. 

256. Khasiella? kashmirensis, Nevill, Nanina (Rotula), Yark. Miss,, 
Mol. 1878, p. 16, pi. figs. 13-15 ; id. Hand-l. i, 1878, p. 33. 

Shell perforate, conoidly depressed, almost lenticular, carinate, 
thin, plicately striated above, less strongly beneath, the striation 
becoming obsolete towards the umbilicus, not polished, translucent, 
brown; spire low, conoidal, suture slightly impressed ; whorls 5, 
rather convex, slowly increasing, the last sharply keeled, convex 
beneath, not excavated around the umbilicus; aperture oblique, 
angularly lunate (the angle disappearing in adults); peristome 
thin, columellar margin slightly, oblique above, curved below. 

Major diam. 7|, min. 6|, height 3| mm. 

Nab. Sonamarg, Kashmir, abundant (StoliczJca). 
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This shell, of which I have only seen immature specimens, is 
described by Nevill as being smaller than chloroplax, with more 
closely wound whorls, higher spire, less acute keel, and more 
convex base. The form of chloroplax with which the comparison 
was made was probably that from Murree, and, as already pointed 
out, it is uncertain whether that form is identical with the Simla 
type. 

*257. Khasiella? sonamurgensis, Nevill, Nanina (Microcystis), York. 

Miss., Mol. 1878, p. 16, pi. figs. 16-18 ; id. Hand-l. i, 1878, p. 38. 

“ Shell small, depressed, thin, horny brown, with the suture 
distinct, roughly, regularly, and closely ribbed above; sculpture 
of a similar kind, hut almost obsolete, can be traced on the base ; 
whorls 7, closely wound, the last scarcely, if at all, broader than 
the previous one, more or less subangulate at the periphery; 
base convex, distinctly excavated round a deep narrow umbilicus 
(? perforation); aperture very shallow, the outer margin distinctly 
thickened, slightly subangulate in the middle ; columella very 
slightly reflected, oblique, evenly rounded, without any angulation 
at the base, in this character resembling N. splendens and differing 
from N. prona. I know of no Indian species like this inter¬ 
esting little shell ; in shape it somewhat resembles the smooth 
N. woodiana. 

“Biain. 11 j, alt. 5£, axis 4|, apert. lat. 5| mm.” (Nevill) 

ffab. Sonamarg, Kashmir ( Stoliczka ). 

Dr. Stoliczka noted the presence of a mucous pore. 

b. Umfrilicated. 

*258. Khasiella ? tandianensis, T/*oWd (Trochomorpha), J. A. 8. B. 

1881, p. 46. 

“ Shell trochiform, keeled, narrowly umbilicated, thin, horny. 
Whorls 6, slowly increasing, coarsely striated transversely. Aper¬ 
ture but slightly oblique, quadrately lunate. Margin (of peristome) 
simple, near the columellar briefly reflected. 

“ Major diam. 9*6, height 6*7 mm.” ( Theobald , in Latin.) 

Hah. Near Tandiani, Hazara, in woods, at an elevation of 
8500 feet. 

“The animal has a distinct ovorhanging lobe to the mucus- 
pore. The nearest ally of the shell is perhaps T. hyba , Bs., which 
is found from Chamba to Kashmir.” 

Genus OXYTES. 

Oxytes, Pfr. Zextschr. Mai 1856, p. 138; Godwin-Austen, Mol. Ind. 
i, 1883, p. 123. 

Type, 0. oxytes, Bs. 

Range. Eastern Himalayas, Assam Ranges, Shan States Of 
Upper Burma, and Laos country, Siam. 
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Shell generally of large size, umbilicate or perforate, depressed, 
in general sharply keeled, smooth, striated. 

As a rule there is no overhanging lobe to the mucous pore, though 
one is present in 0. blanfordi and 0. pollux. Mantle : right dorsal 
lobe triangular, well developed; left dorsal in two parts, the 
anterior large, the posterior very small; left shell-lobe without 
any tongue-lihe process, being merely a narrow ribbon reflected 
over the peristome; right shell-lobe wanting. Generative organs : 
hermaphrodite ducts very long, spermatheca elongate; male organ 
with a short spindle-shaped kalc-sac and having the retractor 
muscle attached to a large coiled caecum ; amatorial organ long, 
well developed. 

[Although the shell-lobes are a typical character of many 
genera of Macrochlamyin®, the coiled caecum is perhaps a more 
important one, and more likely to be persistent. The origin of 
shell-lobes in so many distinct genera seems due to the influence 
of very damp atmospheric conditions in a more or less forest-clad 
country.] 

Middle teeth of radula long, straight, without side cusps or with 
very small representatives of them; laterals also unicuspid or nearly 
so. The formula in 0. cycloplax is 26.11.1. IX . 26, in 0. orobia 
27.15.1.15.27. 


I. Sharply keeled,, lenticular. 

A. Openly umbilicated. 

259. Oxytes oxytes, Bs. (Helix) J. A. S. B. v, 1836, p. 351; id. 
A.M.N.H. (2) v, 1850, p. 215; Pfr. (Helix) Mon. Bel. i, 
1848, p. 395 ; id. (Helix) iii, 1853, p. 250; id. (IJelix) vii, 1876, 
p. 453; H. 4* T. (Helix) C. 1. 1876, pi. 26, fig. 1; Nev. Hand-l. i, 
1878, p. 47; Godwin-Austen, J. A. S. B. 1880, 2, p. 158, pi. 11, 
fig. 2 (animal); id. Mol. Ind. i, 1883, p. 124, pi. 30, figs. 1-3. 

Nanina (Oxytes) fidelis, Fulton, A. M. N. H. (6) xviii, 1896, 

p. 100. 

Shell umbilicated, depressed, obliquely striated, brownish horny, 
sometimes with a narrow rufous band below the keel; spire very 
low, apex rather pointed; whorls 5£, flattened above, the last 
sharply keeled, slightly swollen beneath ; aperture oblique, angu¬ 
larly lunate, whitish inside; peristome thin as a rule, thickened in 
old shells, basal margin slightly arcuate and with the columellar 
margin reflected; umbilicus deep, exposing all the whorls. 

Major diam. 45, min. 37, height 17 mm. 

Bab. The ranges south of Assam, also the Dafla Hills to the 
north. 

Some specimens are larger; Col. Godwin-Austen has one 
measuring 56| mm. in major diameter. O. fidelis is a dwarf 
variety from the Khasi Hills, measuring 31£, 27, 12£ mm. It 
has 5 whorls and a peculiar, almost granular sculpture above and 
below, caused by the decussation of the striation by impressed fine 
spiral lines. 
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260. Oxytes shanensia, Godwin-Austen, Mol. Ind. i, 1883, p. 128. 

Helix blanfordi, Th. J. A. S. B. 1805, p. 275, ncc 1859, p. 308; 

id. Cat. p. 22. 

This may be a variety of 0. oxytes, from which it is distinguished 
by being more compressed and lenticular, and therefore more 
sharply keeled, the umbilicus is slightly smaller and the sculpture 
finer. Only immature specimens are known; one of these 
measures: major diam. 28, min. 234, height 10 mm. 

Hah. Shan States, on Upper Sal win River (Fedden). 

261. Oxytes cycloplax, Bs. (Helix) A. M. N. H. (2) x, 1852, p. 348 • 
' Ifr. Mon. Mel. iv, 1859, p. 181; H. $ T. C. 1. 1876, pi. 26, fig. 7 ; 

Nev. Mandrl. i, 1878, p. 48; Godwin-Austen, Mol. Ind. i, 1883, 
p. 125, pi. 31, figs. 1-8. 

This is very nearly allied to 0. oxytes ; but it is smaller, less 
sharply keeled, with the keel becoming bluut and obsolete near the 
mouth; the spire is lower, the apex less pointed, the lower surface 
more, tumid, and the umbilicus wider. As a rule, the sculpture 
consists of fine, rather flexuous, oblique striae, decussated by 
impressed spiral lines; but there is some variation in both the 
present species and in 0 . oxytes. Colour brownish yellow, with a 
narrow rufous band round the last whorl just below the keel. 

Major diam. 38, min. 32|, height 15 mm. 

Hah. Sikhkn, 1000-5000'. 


B. Narrowly umbilicated; umbilicus about 2 mm. across. 

262. Oxytes blanfordi, Theobald (Helix), J. A. S. B. xxviii. 1859, 

p. 308; Pfr. Mon. Mel. v, 1868, p. 249; H. $ T. C. 1. 1876, pi. 60, 
figs. 1,2, 3; Godwin-Austen , J. A. S. B. 1882, 2, p. 69, pi. 5, fig. 1 
(animal).; id. Mol. Ind. i, 1883, p. 128. 

Shell lenticular, sharply keeled, thin, dull chestnut, finely striated, 
with a minute reticulated sculpture under the microscope spire 
low, conical; whorls 54, flattened, the last much compressed near 
the keel, slightly convex beneath; aperture oblique, angulately 
lunate ; peristome very thin. 

Major diam. 27, min. 24, height 10 mm. 

ffab. Kursiong, Sikhim, about 3000' above the sea. 

The animal is shown in Stoliczka’s drawing, figured by Godwin- 
Austen, l. c., to have a small but distinct lobe above the mucous 
pore. 

C. Perforate. 

263. Oxytes castor, Theob. (Helix) J. A. S. B. xxvii, 1858, p. 319; 

xxviii, 1859, p. 308 ; II. fy T. C. 1. 1876, pi. 26, figs. 3, 6; Godwin- 
Austen, Mol. Ind. i, 1883, p. 126. 

Nanina cherraensis, Blf. J. A. S. B. 1870, p. 14, pi. 3, fig. 8; Pfr. 
Mon. Mel. vii, 1876, p. 131. 

Shell lenticular, sharply keeled, thin, smooth, finely striated, 
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decussated by minute, spiral, impressed lines above and below, 
light ferruginous brown; spire low, conical, apex acute; whorls 
5|-6, regularly increasing, flattened above, the last compressed at 
the keel, slightly convex beneath ; aperture oblique, angularly 
lunate: peristome thin, the basal margin slightly arcuate. 

Major diam. 35, min. 33, height 15 mm. 

Hab. Khasi Hills; Cherra Punji, Nongklao, Nongkulong, and 
Eastern Garo Hills. 

264. Oxytes pollux, Theob. (Helix) xxvii, 1858, p. 319; Blf. J. A. S. B. 

xxxix, 1870, p. 13; Pfr. Mon. Hel. vii, 1870, p. 132; H. $ T. 
C. I. 1870, pi. 26, figs. 2, 5 ; Godwin-Austen, J. A. S. B. 1880, 
p. 158, pi. 11, fig. 4 (animal) ; id. Mol. Ind. i, 1883, p. 127. 

Similar to 0 . castor except in colour, which is pale horny with a 
lower spire and less marked spiral sculpture. 

Major diam. 354, min. 32, height 13 mm. 

Hab. Khasi Hills; Teria Ghat, Nongkulong; Habiang Garo 
Hills ( Theobald and Godwin-Austen). 

The animal is pale yellowish ochre. Eye-tentacles thick and 
close together at the base and long. A small lobe above the 
mucous pore. Radula similar to those of 0 . cycloplax and 0 . orobia , 
outer lateral teeth rather longer and more numerous. 

As Godwin-Austen has pointed out, this is probably only a 
colour-variety of 0 . castor. 

265. Oxytes sylvicola, Blf. J. A. S. B. 1880, p. 185; Godtoin-Austen, 

Mol. Ind. i, 1883, p. 130. 

Shell depressed, carinate, not very thin, covered with a thick 
yellowish-brown epidermis, decussated with oblique striation and 
spiral impressed lines; spire low, conoid; whorls 5|, nearly flat, 
the last moderately swollen beneath, but slightly compressed near 
the keel; aperture oblique, angularly lunate; peristome acute, 
slightly thickened inside. 

Major diam. 32, min. 29, height 17 mm. 

Hab. Burail Range, North Cachar, and Anghami Ndga Hills. 

II. Periphery rounded , not carinate . 

266. Oxytes orobia, Bs. (Helix) A. M. K. H. (2) ii, 1848, p. 158: 

Pfr. Mon. Hel. iii, 1853, p. 117 ; vii, 1876, p. 220; H. $ T. C. I. 
1876, pi. 28, fig. 8; Nev. Hand-l. i, 1878, p. 48; Godwin-Austen, 
J. A. S. B. 1880, p. 157, pi. 11, figs. 1,1 a; id. Mol. Ind. i, 1883, 
p. 129, pi. 30, fig. 4, pi. 32, figs. 1-5 (anatomy). 

Shell perforate, depressedly globose, smooth, striated, decussated 
by fine, close, concentric, impressed lines, white, covered with a 
thick,, yellowish, horny epidermis, encircled by a narrow dark 
rufous band below the periphery ; spire depressed, -convex ; 
whorls 5-5|, slightly convex, the last rounded, sometimes suban- 
gulate at the periphery, swollen beneath ; aperture ovally lunate; 
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Fig. 59.—Oxytcs orobia. (From Stoliczka’s drawing.) 



[Fig. CO .—Oxyies orobia. 

A. Animal, spirit-specimen, shell removed, the right and left sides 

showing dorsal lobes. 

B. The posterior left dorsal lobe, enlarged. 

C. Genitalia. 

D. Jaw. 

E. Teeth of the radula. X ICO. 

F. Extremity of the foot, contracted in spirit, enlarged. 

Oxytes oxytes. 

G. Extremity of foot, drawn from life.] 
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peristome oblique, acute, but thickened inside, basal and columellar 
margins somewhat reflected. 

Major diam. 37, min. 30, height 22 mm. A more depressed 
shell measures 34, 29, and 19 mm. 

Hub. Darjeeling, Sikhim, 7000-8000' in forest. 

This species has the shell of Bensonia ; not only is the lip 
thickened inside, but former lips, produced during' periods of rest, 
often occur as in B. monticola. In the animal the eye-tentacles 
are separated by a wide interval at the base. There is no lobe 
above the mucous gland, which is large. 

Genus BENSONIA. 

Bensonia, Pfr. Mai. Bl. 1865, p. 119 ; Godwin-Austen, Mol. Ind. i, 
1888, p. 246, pi. 61 (anatomy); id. ii, 1901, p. 116, pi. 96 (animal 
and anatomy). 

Type, B. monticola , Hutt. 

Mange. Himalayas from Sikhim to Afghanistan. Some Chinese 
species are also referred to this genus, but their animals need 
examination. 

Shell of typical forms perforate, depressed, subdiscoidal, of 
moderate or large size, thin; aperture lunate; peristome thin, but 
with a thickened callosity inside. In most of the species several 
lips remain, like varices, at irregular intervals oh the whorls. 

The animal of Bensonia monticola generally resembles externally 
that of Oxytes and Ariophanta , except that there is a broad over¬ 
hanging lobe above the mucous pore. Mantle : right dorsal lobe 
simple, left divided into two; no right shell-lobe ; left shell-lobe simple r 
without tongue-shaped process. Generative organs similar to those 
of Oxytes , with the coiled caecum near retractor muscle ; the dart-sac 
is large and long, and there is a small pointed kalc-sac. The 
spermatophore is a long, narrow, chitinous ribbon ending in a 
membranaceous sac with a hard termination. The edge of the 
ribbon bears bifid spikes. 

The teeth of the radula in B. monticola differ from those of 
Oxytes and approach those of Macrochlamys in form. The median 
tooth of each row is strongly tricuspid, the inner laterals, also 
tricuspid, have an inner cusp near the point and an outer cusp 
near the base, the inner cusp is soon lost, the outer cusp disappears 
in about the 36th tooth, and the outer laterals become small 
and unicuspid, the outermost being very minute; the formula is : 
72.19 1.19 72. 

According to Hutton, the eggs of B. monticola are about the 
size of a mustard-seed, oval and greenish white. 

I. Bounded or subaugulate at periphery. 

267. Bensonia monticola, Hutton (Nanina), J. A. S. B. vii, 1,1838, 
p. 213 ,H.$T. C. 1.1876, pi. 52, fig. 3; Theob. J.A.&B. 1878, 
p. 142; id. ib. 1881, p. 46; Godwin-Austen, Mol. Ind. i, 1888, 
p. 248. 
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Helix labiate, Pfr. P. Z. S. 1845, p. 65; id. .Von. Hel. i, 1848, p. 73: 
vii, 1876, p. 219 ; H. $ T. C. 1. 1876, pi. 27, fig. 5: Godwin- 
Austin, t . c. 1888, p. 247, pi. 61, fig. 6 (anatomy). 

XVanina (Bensonia) monticola, var. murriensis, Nev. Yark. Miss.. 
Mol. 1878, p. 17. 

Shell openly perforate, depressed, moderately thin, striated, the 
epidermis on the inner whorls more or less distinctly minutely 
decussated, with oblique raised lines, tawny yellow to brown, 
sometimes with a broad rufous spiral band above the periphery, 
the lip chestnut with a broad yellowish border behind, some other 
chestnut and yellow stripes, indicating seasonal arrest of growth, 



Fig. 61 .—Bensonia monticola. 


crossing the whorls at irregular intervals; spire low, conoidal; 
whorls 6-7, convex, the last rounded at the periphery; aperture 
oblique, broadly and subovately lunate; peristome acute, thickened 
inside with a white callosity, columellar margin reflected at the 
umbilicus. 

Major diam. 40, min. 33, height 18 mm. 

Hah. Western Himalayas from Kumaon to Hazara at elevations 
of about 3000-7000 feet, and locally higher; not north of the 
Pir Panjal in Kashmir. 

The deep rufous spiral band occurs in shells otherwise pale- 
coloured, and is common apparently in Kumaon and Mussoorie 
specimens. The fine decussating markings on the inner whorls 
are variable, and appear to be obsolete on some Murree and 
Hazara shells. 


268. Bensonia angelica, Pfr. (Helix) P. Z. 8. 1866, p. 33; id. 
(Helix) Mon. Set. iv,1859, p. 123; S. $ T. (Helix) C.l. 1876, 
pi. 86, figs. 6 , 6; Nev. Nanina (Bensonia), Yark. Miss., Mol. 1878, 
p. 18; Godwin-Austen , Mol. Ind. i, 1888, p. 252. 

Very near B. monticola , but darker in colour, without any 
distinct decussated sculpture, and with numerous varices, often 
3 or 4 in the last whorl. The colour is olivaceous as a rule, some¬ 
times brown. The types were small (major diam. 31, min. 27, 
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height; 13| mm.), but I have a shell, probably from Kashmir, 
measuring 45 mm. across. On the other hand, a small variety 
from Chamba, barely adult, measures 23| x 20 x 11| mm. 

Hah. Range south of Kashmir; Uri (StoliczJca) ; Chamba State, 
8000' 

209. Bensonia jamuensis, Theob. (Hemiplecta) J. A. S. B. 1878, p. 142; 

Godwin-Austen, Oxytes (Bensonia), Mol. Ind. i, 1888, p. 251. 

This is a smaller shell than B. monticola , finely and flexuously 
striated, decussated with very fine and close spiral lines. It is 
depressed, thin, horny, becoming whitish beneath; whorls 6, the 
last rounded at the periphery, flatly convex beneath, the peri¬ 
stome thickened within, and the columellar margin rather broadly 
reflected at the umbilicus. 

Major diam. 26, min. 23, height 12 mm. 

Hah. Tawi Valley, between Chaneni and Udampur, Kashmir. 

This is, perhaps, as Theobald has suggested, a small variety of 
B. monticola , with few or no varices. Under the microscope 
traces of oblique decussatiug raised lines on the epidermis can be 
made out. 


270. Bensonia theobaldiana. Godwin-Austen ( NevUl , M8.) f Mol Ind. 
i, 1888, p. 251 (no description) ; Kobelt , Nanina (Xestina), Mart. 
<§* Chemn. Si/st. Conch.-Cab., Naninidae, 1900, p. 980, pi. 254, 
figs. 6, 7. 

Bensonia mimela, Blf. Proc. Mai. Soc. iv, 1901, p. 179, fig. 

Shell eubobtectly perforate, conoidly depressed, yellowish brown, 
dull above, polished below, rugately striated, finely decussated 
with close impressed spiral lines throughout; spire low, conoidal; 
whorls 7, flat, scarcely convex above, the last bluntly angulate at 
the periphery, convex beneath; aperture slightly oblique, sub- 
angulately luuate; peristome thin, with the usual internal callosity, 
which shows through the shell; former lips at irregular intervals, 
as in B. monticola. 

Major diam. 27|, min. 23|, height 15 mm. 

Hcih. Narkanda, E.N.E. of Simla; Kulu. 

Distinguished frpm B. monticola by smaller size, flatter whorls, 
angulate periphery, different sculpture, and less oblique mouth. 
A depressed form of B. tlieobalcliana occurs on the Chor, S.E. of 
Simla. A specimen in Col. Beddpme’s possession, with 6| whorls, 
measures major diam. 19, axis 8| mm. 

The locality Kudin quoted by Kobelt for his Nanina theobaldiana 
is a mistake for Kulu. This and the two preceding species may 
be varieties of B. monticola. 

A single specimen of a shell, apparently belonging to Bensonia , 
was obtained by Col. Beddome in the South Cauara Ghats. It is 
doubtful it‘ the single example obtained is adult, and without a 
knowledge of the animal it would be unsafe to decide as to its 
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generic relations, as no Bensonia is known from Peninsular India. 
The following is a short description:— 

Shell perforate, depressed, dark fulvous, with a narrow chestnut 
stripe below the periphery, striated, finely and closely decussated; 
protoconch with undulating transverse striation; spire convex; 
whorls 4, convex above, the last angulate above the periphery, 
convexly swollen below; aperture oblique, roundly lunate; peri¬ 
stome thin, chestnut, with a white thickened lip inside. 

Major diam. 19£, min. 16|, height 1(U mm. 

This resembles B. theobalcliana, but has fewer whorls and is 
more angulate. 


271. Bensonia convexa, JRv. (Helix) Conch. lc. 1852, pi. 127, fig. 762; 
H. Sr T. C. I. 1876, pi. 85, figs. 1-4 ; Godwin-Austen, Mol. Ind. i, 
1888, p. 252. 

? Helix monticola, Pfr. Mon. Mel. i, 1848, p. 130; id. vii, 1876, 
p. 220 : nec Hutton. 

Shell suboblectly perforate, depressed, horny, thin, striated, 
minutely decussated above and below by fine, impressed, spiral, 
close lines ; spire depressedly conoid; whorls 6-6|, flatly convex, 
tbe last slightly compressed externally; aperture oblique, broadly 
lunate; peristome thin, with a broad white callous thickening 
inside; no remains of varices except close to the mouth. 

Major diam. 16|, min. 14J, height 9 mm. 

Hab. Kumaun, Nagtiba Range, north of Mussoorie, 9000' 
( Godwin-Austen) ; Simla. 

Animal light brownish green, brown near head; tentacles 
greenish grey; foot rather short ( Godwin-Austen). 


272. Bensonia jacquemonti, v. Mart. (Nanina) Mai. JBl. xvi, 1869, 
p. 75; Pfr. Nov. Conch, iv, p. 48, no. 720, pi. 118 ; id. Mon. Hel. 
vii, 1876, p. 220 ; Nev. York. Miss ., Mol. 1878, p. 18; id. Hand-l. 
i, 1878, p. 49; ( var . kurramensis) Godwin-Austen , Mol. Ind. ii, 
1899, p. 115, pi. 95, figs. 1-1 i (animal and anatomy); Kobelt , 
Nanina (Xestina), Mart. Sr Chemn. Syst. Conch.-Cdb.. Naninid®, 
1901, p. 997, pi. 258, figs. 7, 9. 

Shell perforate, depressed, smooth, finely striated, white and 
porcellanic or horny, sometimes encircled by a rufous band above 
the periphery and inside the suture; spire very low but conoidal; 
whorls *6J, slightly convex, increasing slowly, the last rounded 
at the periphery, moderately convex beneath; aperture slightly 
oblique, broadly, lunate; peristome thin, thickened inside, basal 
margin slightly arcuate, columellar reflected a little at the per¬ 
foration. 

Major diam. 17, min. 15, height 10 mm. 

Hab. Murree (Stoliczka) ; Salt Range, Tun jab {Theobald). 

This is probably the species figured in the atlas to Jacquemont’s 
‘Voyage/ pi. 16, fig.il< 
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273. Bensonia wynnii, Blf. (Macrochlamys) J. A. S. B. 1880, 2, p. 197, 
pi. 3, fig. 5; Godwin-Austcn , Mol. Ind. ii, 1899, p. 118, pi. 95, 
figs. 2-26, 3, 3a; Kobelt , Nanina (Xestina), Mart, fy Chemn. 
Si/st. Conch.- Cab., Naninidce, 1901, p. 996, pi. 268, figs. 4, 6. 

Very similar to B. jacquemonti, but distinguished by having the 
mouth much more oblique, diagonal in fact, and consequently 
larger, with the basal margin of the peristome straight, not 
arcuate, and with no trace of internal thickening. 

Major diam. 19, min. 17£, height 9| mm. 

The aperture measures 101 by 9 mm.; in a specimen of 
B. jacquemontii of about the same size 10 by 7. 

Hah. Murree ( Wynne); Cherat, near Peshawar; Kuram Valley; 
Kandahar. 


II. Shell keeled at periphery. 

274. Bensonia camnra, Bs. A. M. N. K. (3) iii, 1859, p. 269 (Helix) ; 

Pfr. Mon. Bel. v, 1868, p. 180 : H. $ T. C. I. 1876, pi. 55, fig. 2 ; 

Nevill, Hand-l. i, 1878, p. 30 (Nanina) ; ? Godioin-Austen, J. A. 

S. B. 1882, 2, p. 71, pi. 5, fig. 5, animal (Euplecta?) ; id. Mol. 

Ind. ii, 1907, p. 147, pi. 101, figs. 1-7 (animal k anatomy). 

Shell narrowly umbilicated, conoidly depressed, sublenticular, 
carinate, translucent, horny, obliquely rugosely plicate, and beneath 
the microscope minutely obliquely rugate, the rugm intersecting 
the coarse striae at an acute angle, lower surface smoother, but 
still minutely obliquely decussated with raised lines; spire de- 
pressedly conoid, sides flattened, suture very little impressed; 
whorls 6|, scarcely convex above, the last with a compressed keel, 
rounded beneath; aperture oblique, angulately lunate; peristome 
thin, with a slight white thickened callus inside not always present, 
the basal margin arcuate. 

Major diam. 20, min. 18J, height 10 mm. 

Hob. Sikhim, 7000-12,000 feet. 

Some specimens are larger. The compressed keel in the young 
is file-like. The shell resembles that of Macrochlamys tugurium, 
but is far more sharply keeled and different in sculpture. The 
animal is grey; sole broadly margined, and has, if the published 
figure be correct, a very small lobe above the mucous pore: this 
lobe I failed to detect. 

[Mr. W. Robert’s collection, from Rissom Peak, Cheungtang, at 
the junction of the Lacben and Lachung Rivers, and Zemo 
Samdong, in mid-Sikhim, has cleared up much that was doubtful 
regarding both the generic position and range of this species. The 
animal (in spirit) is ochraceous; on removing the shell there is a 
remarkable resemblance in the markings of the integument or roof 
of the pulmonary cavity and renal organ to that of Macrochlamys 
tugurium , a broad patch near to rectum, and a longitudinal streak 
in the middle line, gradually widening and increasing in intensity 
backwards up to the renal o^gan ; above this it is half black, half 
white; the rest of the surface is spotted and streaked with 
greenish black. This greenish tint pervades the whole of the 
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whorls of the visceral sac and gives to the shell a similar tone of 
coloration* There are no shell-lobes, and by this character alone, 
without looking at any other, the genus and species may be 
recognized. The dorsal lobes are very much reduced in size, 
having regard to the size of the animal. The foot is not divided 
on the sole. 

The lobe over the mucous gland is very small; the peripodial 
fringe is very small, below the usual parallel grooves. 

The generative organs. The penis has a coiled caecum, to the 
side of which the retractor muscle is attached; the kalc-sac is 



[Fig. 62. — Bensonia. camura- 

A. Part of the animal, showing right dorsal lobe. X 2. 

B. Genitalia. X 2*4. 

C. Jaw. x 9. 

D. Teeth of the radula. x 276. 

Bensonia wynniu 

E. Shell. Nat. size. 

Bensonia jaequemonti, var. Jcurramensis. 

F. Dorsal lobes. X 3. 

G. Extremity of foot, side view, contracted in spirit. X 3. 

tt „ viewed from above from life. Enlarged. 

H. Outermost lateral teeth of radula. x 276. 

I. Genitalia. X 6.] 
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short.; the amatorial organ long and much twisted, and the two 
organs, as packed within the animal, lie respectively on the right 
and left sides. The spermatheca is very long. The genitalia are 
not at their full development: they would at the pairing-season 
be much more swollen. 

There is a central projection to the jaw. 

The radula shows the formula 

+ 25 . 2 . 17 . 1 . 17.2 . 25 + 

+ 44 . 1 . 44 + 

About twelve of the outermost teeth are very minute; bicuspid 
teeth follow, the inner cusp being much the longest. The centre 
tooth is tricuspid, the admedians bicuspid, the outer small cusp 
situated rather lower than usual from the main point. 

The absence of the shell-lobes and the long spermatheca place 
this species in the genus Bensonia. I would point out the 
very interesting resemblance it has to Macrochlamys turgurium , 
inhabiting the same area—externally noticeable in the coloured 
border to the peristome and the markings of the body seen 
through the shell; internally in the generative organs ( showing 
how closely Bensonia approaches Macrochlamys. ] 

275. Bensonia nepalensis, Blf. ( Nevill , MS.) P. Z. S. 1904, ii,p.441, 
pi. 25, fig. 1 j Nevill, Nand-l. i, 1878, no. 67, p. 27. 

Shell -openly perforate, conoidly depressed, sublenticular, thin, 
obliquely and rugosely plicate above, smoother and striated below, 
without any decussating lines; spire depressedly conoid, suture 
slightly impressed; whorls 6, convex, regularly increasing, the 
last not descending, keeled at the periphery, the keel becoming 
blunter near the aperture, tumid below; aperture oblique, roundly 
lunate, the margins converging ; peristome thin, columellar margin 
regularly curved, vertical above, reflected throughout, broadly at 
the perforation. 

Major diam. 23|, min. 21, height 12 mm. 

Hub. Khatmandu, Nepal. Types in the British Museum 
( Godwin-Austen). 

This shell is near B. camura , but is distinguished by a lower 
spire, smaller umbilicus, stronger sculpture, and the absence of 
decussating striation, and by less acute carination. The animal is 
not known. 


[Subgenus DAUNCtlA. 

Dalingia, Godtoin-Austen, Mol. Ind. ii, 1907, p. 149. 

Type, D. bhutanensis , Godwin-Austen. 

Range. Hitherto found only on the Sikbim-Bhutan frontier. 
Shell depressedly conoid, tumid,"thin and delicate; whorls few. 
Animal has no shell-lobes; there are three peripodial grooves (a 
very unusual character). The retractor muscle of the male organ 
given off from a large oval mass. No amatorial organ.] 
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[276. Dalingia bhutanensis, Godwin-Austen, Mol. Ltd , ii, 1907, 
p. 149, pi. 102, figs. 1-6 (shell and anatomy). 

Shell depressedly conoid, very narrowly umbilicated, allowing 
the passage of a fine bristle, thus the umbilicus is almost hidden. 
Sculpture, to the eye, transverse wavy, lines of growth; under 
lens, longitudinal furrows are seen crossed by narrower ones, 
breaking the surface into irregular decussation. Colour rich 
olivaceous brown. Spire low, apex flatly conoid; suture im¬ 
pressed. Whorls 4, tumid, convex; aperture widely lunate, 
peristome thin. 

Size: major diam. 20-5 mm.; alt. axis 9*5 mm., alt. body-whorl 
10*5 mm. 

Locality. Bichila Peak, on the Sikhim-Bhutan frontier. 

Animal can retire completely within the shell, and the speci¬ 
mens had been taken daring hibernation, for the aperture was 
covered with a strong epiphragm, tough and transparent. It is 
dark-coloured. Sole of foot with a distinct central area. There 
are no shell-lobes ; the left dorsal lobe is divided. 

The peripodial margin is broad, bordered above with a double row 
of oblony tubercles , or, in other words , there are three parallel grooves 
instead of the usual two. 

Generative organs. The amatorial organ is absent. The retractor 
muscle of the male organ is given off from the head of a large 
ovate swollen mass, which corresponds to the coiled mass seen in 
Oxytes orobia. There is a short flagellum or kalc-sac. The sper- 
matheca is moderately long and consists of an ovate membranous 
portion situated on a lower thick muscular tube; the albumen- 
gland was small; the hermaphrodite-duct extremely convoluted. 

Jaw with a large central projection. 

The radula has this formula :— 

40 . 2 . 17 . 1 . 17 . 2. 40 
59 . 1 . 59 

The central tooth is tricuspid, the admedians also tricuspid, the 
inner well developed and standing higher than the outer, which is 
the largest. The marginals are curved, bicuspid, the outer cusp 
below the inner. 

Of this species there were only two specimens in the B. M.* 
collection with similar sculpture on the shell—one, an adult, from 
which the above description has been made, and another much 
younger example left in the shell; the pallial margin and markings 
on the visceral sac are the same in both. 

The anatomy of this animal is very unlike that of those with 
similar shells. 

It is remarkably like another in its shell-character inhabiting 
the vicinity of the same peak, Bichila. On first sorting- 
out of a quart-bottle of shells from this locality I placed them 
together; on a second sorting I noticed considerable difference 
in the sculpture when this was looked at under a high power, 
combined with a modification in the form of the shell, of that 
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indefinable nature one is so often confronted with in shells of 
this type. Finally, on dissection, one ( richilaenszs ) was found to 
be a Macrochlamys with the characteristic shell-lobes ; the other 
(i bhutanensis ), above described, had none, and, besides, very different 
genitalia with no amatorial organ, thus representing two quite dis¬ 
tinct genera.] 


[Subfamily HELICARIONINiE. 

Helicarioninae, Godwin-Austen, Mol. Ind. i, 1883, p. 146. 

Typical genus, Helicarion, Fer. 

Range. Australia, Indo-Malay, Japan, China, islands of the 
Pacific, and westward to Siam, Burma, and India. 

This large subfamily contains many well-defined and interesting 
generic divisions. The similarity of the shells of many species to 
those of the palaearctic genus Vitrina led at first to their being 
placed by authors in that very distinct genus. The animal has 
broad shell-lobes more or less covering the shell, and a tail-gland 
is characteristic of the subfamily. The generative organs are 
simple, the amatorial organ absent in many. The jaw is oxy- 
gnathous. The radula ranges from one similar to that of the 
Macrochlamyince , with teeth 80-100 in the row, laterals bicuspid, 
occasionally tricuspid, to another with very numerous teeth, as 
many as 300-400, in the row, of simpler form, with a minute 
central tooth, and approaching but not so pectinated as those 
of the Hurgellince. The animals differ widely from each other in 
the different genera. The shells are of a rudimentary type, 
thin, delicate, few-whorled, and are of little use in generic 
determination.] 


[Genus HELICARION. 

Helicarion, F6r. Prod. {Ilist. Nat.) p. 23 (1821). 

Austenia, partim, Godwin-Austen } Mol. Ind. i, 1883, p. 148. 

Type, H. cuvieri , Fer., from Australia. 

Range. Indo-Malay and Australasian Regions. 

In the type genus the animal has the keel of the foot flattened. 
In the generative organs the amatorial organ is absent, the penis 
is attenuate, a long epiphallus and a very long kalc-sac. The shell 
of 2| whorls, the last much expanded aud more closely wound 
near the protoconch than in the Indian forms of the subfamily. 

In Helicarion various authors have placed quite a large assem¬ 
blage of species, some of which, as the animals have become known, 
have very rightly been made the types of new genera. The shells 
vary in form from that of the type species H. cuvieri , and while all 
are thin, more or less membranaceous, some are even helicoid with 
high spire and with four or five whorls. South-African forms 
placed in Helicarion, such as H.hudsonUe , Benson, depart much from 
the typical form. Perhaps the most distinctive group are those 

n 2 
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possessing a solid or tubular calcareous dart, of which Parmarion 
of Java &c. may be taken as the type. None have hitherto been 
recorded from India, but they may be looked for in Eastern 
Burma. Many such genera are now known ( Parmarion , Micro- 
parmarion, Collingea, Wiegmannia , Parmunculus, Cryptosemelus , 
Philippinella, Parmella , &c.) which might well constitute a sub¬ 
family—the Parmarionince. Genera such as Damayantia , also 
having calcareous darts, approach species of the subfamily Durgel- 
lirue, the radula having very numerous and similar teeth in the 
row. 

In Parmarion and allied forms, such as Damayantia , the deve¬ 
lopment of the mantle which envelops the shell in life appears 
to have had its origin on the margin of the mantle-zone, and 
extended from its periphery equally and inwardly to the central 
slit in some and carried further to a complete covering in others. 
It has not been derived from distinct right and left shell-lobes 
as in Austehia and Girasia, and these terms are not. therefore 
applicable.] 


[Genus CRYPTAUSTENIA. 

Cryptaustenia, Cockerell, A. M. N. H. (3) vii, 1891, p. 99 (no 
description: as a section of Helicarion) ; id. Nautilus , xii, 1898, 

p. 10. 

Type, C. succinea , Reeve. 

Range . Sikhim and Eastern Himalaya; Lower Bengal and to 
Cachar.] 

Shell imperforate, thin, diaphanous, smooth, depressed; whorls 
3-4-^, rapidly increasing, the last large and rounded; aperture 
large, oblique; peristome simple, more or less membranaceous. 

The animal has the shell-lobes of the mantle broad but divided 
from each other and almost or quite concealing the shell when 
fully expanded. The dorsal lobes cover much less of the back of 
the foot than in the latter genus. Peripodial groove and mucous 
pore strongly developed, a projecting lobe above the latter. 
Genitalia chiefly distinguished from Macrochlamys by the absence 
of a coil for the attachment of the retractor muscle of the penis. 
Radula with a tricuspid rhachidian tooth and rather numerous broad 
inner laterals bi- or tricuspid, together with a much smaller number 
of outer pointed bicuspid laterals than in typical Girasia , ajid the 
outer cusp of these is outside remote from the end. 

This group is at once distinguished by its shell from Girasia 
and Auslenia. It chiefly differs from Vitrina by having a mucous 
pore, and the genitalia are quite different. 

a. Species from the Eastern Himalayas. 

277. Cryptaustenia succinea, Rv. (Vitrina) Conch. Ic. Vitrina, 1862, 
pi. ii, tig. 8 ; H. «$• T. (Vitrina) C. I. 1876, pi. 75, tigs. 7, 10. 
Vitrina planospira, Rs. A. M. N. H. (3) iii, 1859, p. 271; Pfr. 
Mon. Hel. v, 1868, p. 14 ; Godwin-Austen (Austenia), Mol. Jnd. 
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i, 1883, p. 149, pi. 36, figs. 1-5 (animal and shell), pi. 38, figs. 1-1 b 
(anatomy): id. ii, 1899, p. 93, pi. 91, fig. 4 (dart-sac); id. 
(Eurychlainvs) t. c. ii, p. 109*; Cockerell (Cryptausfcenia), 
A. M. N. H. (6) vii, 1891, p. 99; id. Nautilus , xii, 1898, p. 10: 
ncc V. planospira, Pfr. 1853. 

Shell ovately depressed, periphery roundly oval, thin, smooth, 
not highly polished, translucent, horny; spire convex, flat above, 

A 




[Fig. 63.— Cryptaustmia. succinea, Br. 

A. Animal drawn from life. Nat. size. 

B. Animal from a spirit-specimen: viewed from the right and left 

sides, x 2. 

C. Genitalia. X 7. 

D. Teeth of the radula. X 328. 

E. ' Jaw. x 10 o.] 


apex not exserted, suture shallow; whorls 3, rapidly increasing, 
the last descending very slightly near the aperture, rounded at 
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the periphery, convex beneath; aperture oblique, ovately lunate, 
margins converging, the upper curved forward, columellar deeply 
sinuate. 

Major diam. 14, min. 11, height 6 mm. A large variety 
measures 19^ x 15| x 8 mm. 

Eab. tSikhiui at low elevations, Pankabari, Bangun Valley, 
Nampok, Bangpo near Tumlung; Damsang Peak, Daling District, 
Bhutan. 

A drawing of the animal by Stoliczka is published in Godwin- 
Austen’s ‘ Mollusca of India,’ and shows that the resemblance to 
C. bensoni is very great. There are the same broad shell-lobes, 
strongly papillose, covering the greater part of the shell. The 
foot has a linear gland behind with a slight overhanging lobe, and 
the sole is divided into a central area with two lateral margins. 
The teeth of the radula are thus arranged: 50.1.14.1.14.1.50 
(65.1.65), and resemble those of Macrocldamys indica. 

The animal in most of its characters clearly resembles Eury- 
chlamys platychlamys, and is accordingly placed in the genus 
Eurychlamys by Godwin-Austen. The shell, however, differs con¬ 
siderably. The present form has a dart-sac, which E. platychlamys 
wants ; but this may not be a very important difference. 

278. Cryptaustenia ovata, JET. Blf. (Helicarion) J. A. S. B 1871, 2, 
p. 44, pi. 2, fig. 9; Pfr. (Vitrina) Mon. Hel. vii, p. 10; Godwin- 
Austen (Helicarion), J. A. S. B. 1876, 2, p. 312; Nevill (Heli¬ 
carion), Hand-l. i, 1878, p. 14. 

Shell depressed with an ovate periphery, diaphanous, dark 
horny, smooth, polished; spire almost flat, apex scarcely exserted, 
suture impressed; whorls 3|, rapidly increasing, the last slightly 
descending; aperture oblique, ovately lunate, margins converging ; 
upper margin of peristome arcuate, columellar regularly sinuate, 
snbvertical. 

Major diam. 11*5, min. 9, alt. 5 mm. Another specimen 
measures 13*5 x 10 X 6 mm. 

flab. Near Darjiling ( StoliczJca ). Other localities in Bengal, 
mentioned by Nevill in his ‘Hand-list,’ are, as Godwin-Austen 
has shown, very probably due to this shell being confounded with 
A. pancfietensis. 

“ Distinguished from E. salius , Bs. sp. (with which it is asso¬ 
ciated), by its larger size, more depressed form, and simple peristome, 
not recurved at the columella. On the other hand, it is smaller, 
more solid, and more globular than H. planospira, Bs. sp. From 
H. scutella , Bs. sp., and E. bensoni , Pfr. sp., it differs by its 
greater solidity, its highly polished surface, and the less rapid 
increase of the last whorl. It is also smaller than the former of 
these species.” 

It is far from improbable that this shell also belongs to the 
genus DurgeUa. 
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279. Cryptaustenia heteroconcha, H. Blf. (Helicarion) J. A. S. B. 

1871,2, p. 46, pi. 2, figs. 8-8 b; Pfr. (Vitrina) Mon. Hel. vii, 1876, 
p. 10; if. £ T. (Vitrina) C. L 1876, pi. 162, figs. 8, 9. 

“ Shell much depressed, with an oval periphery, thin, diaphanous, 
membranaceous beneath, yellowish horny, greenish towards the 
aperture, polished, arcuately obsoletely striate, irregularly subcos- 
tulate towards the aperture; spire flattened, the apex scarcely 
exserted; whorls 3, rapidly increasing, the last dilated, scarcely 
descending; suture subimpressed, margined with white; aperture 
very oblique, oblong-ovate; anterior margin of the peristome 
strongly arcuate, right margin subundulate, basal margin mem¬ 
branaceous. 

“ Major dinm. 17, min. 11, axis 5 mm. Height of aperture 8, 
breadth 11 mm. 

“ Bab. Near Darjiling.** (B. F. Blanford, in Latin.) 

The height of the shell in the figure, measured from the base, is 
about 8 mm. 

280. Cryptaustenia verrucosa, Godwin-Amten , Helicarion (Ho- 

plites), J. A. S. B. 1876,2, p. 313, pi. 8, fig. 5. 

[ Vide tig. 64 A, p. 184.] 

Shell thin and glassy, with about 4 whorls. 

“ Animal dull purplish grey; mantle-lobes, which can cover the 
entire shell, are very minutely mottled, and have a finely papillate 
surface. On the posterior margin are six blunt and wart-like pro¬ 
cesses, arranged three on the right and three on the left side . . . 
The mucous gland is larger and the upper lobe well pointed. 
.. . The mantle is divided into three lobes, one of rectangular 
outline is on the anterior left margin. The shell when the animal 
is in motion is very slightly exposed. 

“ Total length 1*25", mantle 0*60", mantle to extremity of foot 
0*50'', tentacles 0*20". 

“ Hab. Under Toruputu Peak at 4000 feet. Pound on decaying 
wood during damp weather.** ( Godwin-^Lusten .) 

The animal, well figured in the original paper, is evidently 
similar to C. bensoni and C. succinea , and has the same papillose 
shell-lobes. 

[281. Cryptaustenia durrangensis, Godwin-Austen (Austenia), Mol. 
Ind. ii, 1907, p. 172, pi. 108, figs. 6-6 b (shell), pi. 111, figs. 7-7 c 
(part animal and radula). 

Durrang District, Assam. 

Shell depressedly globose, not umbilicated; sculpture none, 
surface glossy, crossed transversely by fine lines of growth; colour 
straw-colour; spire very low, rounded, suture shallow; whorls 
2|, expansive; aperture very oval, oblique; peristome thin, 
narrowly edged with white, columellar margin nearly vertical. 

Size : major diam. 10*5, alt. axis 3*8 mm. 

Animal (from a soaked specimen). Colour olivaceous with 
mottlings on the foot; the membrane of the branchial cavity has 



[Fig. 64. 

A. Cryptaustenia verrucosa , viewed from above and the right side: 

drawn from life. 

B. Girasia cinerea, drawn from life. 

C. Ausfenia nagaensis : sketch from life of upper side of the mantle, 

and the tight side to show the shell-lobes and shell of same. 

D. Cryptogirasia rubra : the animal from different sides, extremity of 

foot enlarged, drawn from life; shell magnified and natural size.] 
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a margin of black on the side of the elongate kidney and the 
visceral sac is darkly mottled. The mucous gland linear, extremity 
of foot square. Shell-lobes black, the right shell-lobe broad and 
spreading along the side of the body-whorl; the left shell-lobe 
also a broad lappet and elongately triangular in shape. The male 
organ resembles that of Austenia gigas , aud the amatorial organ is 
larger. 

Jaw with a very small central projection. 

lladula has the formula : 

70 . 2 15 . 1 . 15 . 2 . 70 
87 . 1 . 87 

The central tooth and the admedian teeth are of the usual form : 
the central tooth as drawn is malformed or broken, it is only the 
remnant of the usual tricuspid form; the laterals are evenly 
bicuspid.] 

[282. Cryptaustenia zemoensis, Godwin-Austen (Austenia), Mol. Ind. 
ii, 1907, p. 171, pi. 107, figs. 4-9. 

Locality. Zemo Samdong, Sikkim ( W. Robert). 

Sh$ll rather depressedly globose, thin and membranous; sculp¬ 
ture none, a smooth shiny epidermis; colour ochraceous with a 
green tinge; spire low, rounded, apex just raised above the next 
whorl; whorls 3, gradually increasing, the last rounded and tumid ; 
aperture and peristome not seen (broken below). 

Its form is very similar to a species from Darjiling in Dr. W. 
T. Blanford’s collection, figured on pi. 37, figs. 2, 2 a, vol. i. 
p. 152 (Mol. Ind.), as Austenia ? salius , Bs., var., a smaller or more 
solid shell. 

Size : major diam. 11*3, alt. axis 6 mm. 

The shell is of the type of A. planospira, but may be distin¬ 
guished at once by the coil of the whorls, there being more of 
them. The shell is so thin aud delicate, I found it impossible to 
detach it from the animals preserved in spirit. 

Animal. Of Similar form to A. planospira ; the principal dif¬ 
ference is noticeable in the shell-lobes, which in this species are 
quite smooth, whereas in planospira they are strongly papillate. 
The left shell-lobe shows a scalloped edge, with furrows running 
inwards towards the edge of the mantle. The left dorsal lobe is 
distinctly in two parts. The sides of the foot and mantle-lobes 
are mottled, but not strongly, and one specimen shows this only 
slightly on the shell-lobes. The sole of the foot is divided, but 
the segmental lines on the side do not extend across the central 
portion as in A. gigas and other species. The fringe of the foot 
is paler than the rest of the animal, from the peripodial groove to 
the edge of the foot. 

The generative organs are interesting, because in the penis 
there is a solid coiled rounded mass at the main bend, from which 
the retractor muscle is given off, and in this respect this species 
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shows an approach to Macrochlamys ; yet again in this connection 
there is also a well-developed kale-sac or flagellum at the point of 
junction of the vas deferens. The ainatoriol organ is short and 
blunt at the outer end; in this respect it is like that seen in the 
genitalia of Austenia planospira. The spermatheca is apparently 
long, only a part, perhaps half, is left, a portion having been 
broken off in dissection. 

The jaw was arched, solid, and with a strong central projection. 

The radula has the formula: 

25 . 16 . 1 . 16 . 25 
41 . 1 . 41 

The teeth are similar in form to those of C. bensoni of Calcutta, 
the outer cusp lying low down, up to the extreme marginals.] 

[283. Cryptaustenia silcharensis, Godwin-Austen (Austenia), Mol. 
Ind. ii, 1907, p. 170, pi. 107, figs. 1-3 c (shell, animal, and 
anatomy). 

Locality. Near Silchar, Cachar (F. Ede). 

Shell. The description of C. bensoni will apply generally. It is 
bright and shining, of a straw-colour. Three whorls, these are 
flatter above than in that species, making the aperture wider 
horizontally to the axis ; viewed from above, the last whorl spreads 
and widens outwards as it nears the aperture. 

Size : maj. diam. 0*95, alt. axis 0*35 mm. 

Animal. Preserved in spirit is pale vinous, greyer on the shell- 
lobes ; on the side of the foot, just above the peripodial groove, are 
a series of isolated dark blotches. The foot is long behind, narrow 
compressed at the 'sides, and terminating in a long hooked point 
overhanging the narrow slit of the mucous gland. The sole is 
very distinctly divided. The peripodial groove and margin not 
so distinctly marked as in some species. The right and left shell- 
lobes are remarkably developed, particularly the former; broad 
and expanding, in life evidently covering the whole shell, they 
have a beautiful papillate surface. The length of this specimen 
(contracted) is 2*25 mm. 

Genitalia. The amatorial organ is long and cylindrical, tapering 
gradually to the retractor muscle. The penis is bent sharply 
where the long retractor muscle is given off, then there is a short 
sw'ollen part where the spermatophore would be formed, and this 
narrows to the vas deferens. The spermatheca is moderately 
long. 

The jaw has a central projection. 

The radula has the formula: 

52 2 . 10 . 1 . 10 . 2 . 52 

64 . 1 . 64 

Similar to that of C. bensoni, and the teeth are of the same 
tricuspid type shown in plate 38, fig. 2, vol. i, Mol. Ind.] 
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284. Cryptanstenia globosa, Godicin-Ansten, Helix (Nanina), J. A. 

S. B. 1876, 2, p. 312; id. (Austenia) Mol. Ind. i, p. 153, pL 37, 
figs. 5-5 b (shell). 

Shell depressedly subglobose, thin, transparent glossy, scarcely 
striated, whitish horny; spire slightly raised, suture impressed; 
whorls 3|, convex, the last not descending above, broadly rounded 
at periphery, expanded below ; aperture oblique, lunately circular; 
margins converging, columellar roundly sinuate. 

Major diam. 94, min. 7£, height 5| mm. 

Hab. Summit of Toruputu Peak, Dafla Hills, north of Assam 
(Godwin-Austen). 

More globose and with a rounder mouth than the allied forms. 
Animal dark grey, with the lobe over the gland much hooked. 

b. Species from Bengal. 

285. Cryptanstenia bensoni, Pfr. (Vitrina) P. Z. S. 1848, p. 107; id. 

(Vitrina) Mon. Hel. ii, 1848, p. 497; 1L £ T. (Vitrina) C. I. 
1876, pi. 65, figs. '1-4; God win-A usten (Austenia)) Mol. Ind. i, 
1883, p. 160, pi. 36, figs. 6, 7 (shell and animal extended). 

Austenia bensoni, var. sylhetensis, Godioin- Austen, l. c. pi. 38, fig. 3. 

Shell depressed, thin, faintly striated, polished, translucent, 
pale horny; spire scarcely raised, obtuse, suture very slightly 
impressed ; whorls 3£, slightly convex, the last scarcely depressed; 
aperture oblique, lunately suboyate; peristome simple, thin, the 
margins converging, the upper slightly curved forward, the 
columellar sharply curved upwards, inclined forward beyond the 
vertical. 

Major diam. 10, min. 8, depth 5| mm. (The original type 
measured 12 x 9| x 6 mm.) 

Hab. Bengal, Calcutta, Jessore, Cbandanagore. Not rare in 
the Botanic Garden, Calcutta. 

Animal dull greenish grey or very pale olive with some large 
irregular blotches; sole of foot white in the middle, dusky on 
each side. The shell-lobes of the mantle almost or entirely cover 
the shell and are rough, being covered with small papillse. The 
teeth on the radula are : 45.3.12.1.12.3.45 (60.1.60); all 
the 15 inner laterals are tricuspid, the outer bicuspid and pointed, 
the second outer cusp not being near the end. 

Godwin-Austen has described as a variety O. bensoni , var. syl¬ 
hetensis, from a wood on the banks of the Soorma Biver in Sylhet, 
between Atgaon and Chatak. Although the shell does not differ 
greatly* the radula has 64.2.14.1.14.2.64 (80.1.80) teeth, 
the outermost of which show signs of pectination, as in Durgella . 
The animal is light yellowish green and creeps about with the 
caudal termination of the foot raised in the air. 
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286. Cryptanstenia panchttensis, Godwin-Austin (Auatenia), Mol. 
Ind. i, 1883, p. 153, pi. 37, figs. 3-3 b (shell). 

Shell very similar to C. bensoni , but the shell is thicker, and 
the last whorl descends near the aperture. 

Major diam. 10|, min. 8, height 5 mm. 

Hub. Panchet Hill, W. of Raniganj, Bengal (W. T. B.). 
Godwin-Austen suggests that specimens from Rajmahal, Sikrigali, 
and Patna in Bengal, referred by Nevill in his * Hand-list ’ to 
A. ovata , mav be the same as the Panchet shell. 


[Genus EURYCHLAMYS. 

Eurychlamys, Godioin-Austen, Proc. Malacolog. Soc. vol. iii, July 
1899, p. 250 (no description) ; id. Mol. Ind. ii, 1899, p. 90. 

Type, E. platychlamys , W T. Blf. 

Range. Southern India and Ceylon. 

Original description :—“ The ^hell-lobes are elongate and broad, 
more or less papillate, enveloping the shell. The left dorsal is 
divided into two lobes, the posterior one narrow. Lobe above 
mucous gland overhanging. Foot long and narrow behind, the 
sole with a simple straight sheath, the retractor muscle attached 
at the end, and above a small bulbous enlargement where the 
vas deferens joins. The amatorial organ is absent. The jaw has 
a central projection. The central tooth is tricuspid, the admedian 
bicuspid, the laterals evenly bicuspid (from 70 to 60 on each 
side).”] 

287. Eurychlamys platychlamys, Blf. J. A. S. B. 1880, 2, p. 195, 
pi. 2, fig. 9; Godwin-Austen (Eurychlamys), Mol. Ind. ii, 1899, 
p. 90, pi. 84, figs. 1-1 e (animal ana anatomy). 

Nanina (Microcystina) perrotteti, Peile, Jour. Bomb. N. H. Soc. xi, 
p. 134 (1897): nec Pfeiffer. 

Shell openly perforate, conoidly depressed, thin, smooth, 
polished, translucent, fulvous horny; spire low, convexly conoidal, 
apex obtuse, suture scarcely impressed, almost flat; whorls 5, 
slightly convex, the last rounded at the periphery, convex beneath ; 
aperture oblique, subovately lunate ; peristome thin, outer margin 
sinuate, basal straight, columellar oblique, slightly expanded 
throughout, more broadly above. 

Major diam. 11, min. 9£, height 5^- mm. (a large specimen 
measures 14 x 12 x 6| mm.). 

Hab. Bombay and neighbourhood. 

A variety larger and with a lower spire occurs at Champanir, 
near Broach. A shell measures 16x13^x7 mm.; others are 
even larger. 

The animal is dark grey and has remarkably broad shell-lobes, 
which cover a great part of the spire, sometimes nearly the whole, 




[Fig. 65 .—Eurychlamys jdatychlamys. 

A. Animal with shell removed, viewed from both the right and left- 

sides, showing the sbell- and dorsal lobes, x 4'5. 

B. Shell. X 2*4. 0. Jaw. x 12. 

D. Different parts of the genitalia, x 4‘5 and x 12. 

Eurychlamys rcytilala. 

E. Animal (spirit-specimeh), seen from right side. X 3*4. Bight 

shell-lobe turned down, showing inside surface. 

E . Ditto. X 2*5. Showing position of right shell-lobe in life. 

F. Shell. X 2*4. G. Lobes of the mantle. X 3. 

H. The penis. X 8. 

I. Jaw and teeth of the radula. x 12 and x 368.] 
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when extended. Left dorsal lobe bifid, the posterior portion 
narrow. Mucous gland with a small rounded overhanging lobe 
above. Foot long and narrow, the sole divided into median and 
marginal areas. In the genitalia the male organ is a simple, short, 
bulbous sheath, the retractor muscle is attached to the side, with¬ 
out any caecum, and the vas deferens enters at a short distance 
from the retractor without distinct kalc-sac. Spermatheca of 
moderate length, subcylindrical; amatorial organ (dart-sac) 
wanting. 

In the radula the median tooth has a strong cusp on each side 
about halfway down; the inner laterals have an upper inner lateral 
cusp and an outer lower one; outer laterals bicuspid, the outer 
cusp below the inner. Teeth in a row : 45.2.12.1.12.2.45 
(59.1.59). Jaw with a projection in the middle inside. 

On account of the remarkable mantle-lobes and genitalia, 
Col. Godwin-Austen made this species the type of a subgenus 
Eurychlamys , to which probably several South Indian and Ceylonese 
forms should be referred. The division is fully justified. [At 
present only this and the next species are known to belong to it. 
The animals of so many species from S. India remain to be 
examined.] 

288. Eurychlamys regulata, Bs. (Helix) A. M. N. H. (3) v, 1860, 
p. 383; Pfr. (Helix) Mon. Hel. iv. p. 125 (Helix) C. I. 

1876, pi. 31, figs.5,6 ; Godwin-Austen (Eurychlamys), Mol. Ind. 
ii, 1899, p. 92, pi. 84, figs. 2 a-g ; Kobelt, in Mart, fy Chemn. Syst. 
Conch.-Cab. ed. 2, Naninidae, 1901, p. 1028, figs. 26, 27. 

Shell scarcely perforate, subglobosely depressed, thin, obliquely 
obsoletely striated, very neatly ornamented throughout with fine 
parallel spiral impressed lines, rather further apart above than 
below, brownish horny, translucent, highly polished: spire 
depressedly conoidal, apex rather obtuse, suture impressed, but 
shallow; whorls 3£, slightly convex, rapidly increasing, the last 
broader, slightly compressed at the periphery, more convex 
beneath; aperture large, oblique, roundly lunate; peristome 
straight, acute, columellar margin curved, vertical above and 
rather broadly subtriangularly reflected over the perforation, 
margins remote. 

Major diam. 10, min. 8J, axis 5J mm. 

I fab. Ceylon, Kaluganga in East Matelle, Katukellekande 
(Layard), and Badulla (Collett). 

Animal very similar to that of E. platychlamys : foot long behind 
the shell, lobe over the mucous gland elongate; shell-lobes broad, 
almost or completely covering the shell when extended. Penis a 
simple long sheath without caecum or other appendage, the vas 
deferens joining it very near the retractor muscle. No dart-sac. 
Teeth on radula thus arranged: 55.2.12.1.12.2.55 (69.1,69). 
Median tooth tricuspid; lateral cusps basal, inner laterals bicuspid 
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with one cusp on the outer side; outer laterals with two even 
terminal cusps as usual in Macrochlamys. 

[To this genus may belong such forms as umbrina , nepas, 
woodiana, &e., provisionally placed in Macrochlamys .] 


Genus AUSTENIA. 

Austenia, Nevill (, subgenus of Helicarion), Hand-l. i, 1878, p. 16; 
Godwin-Austen, P. Z. S. 1880, pp, 294,298 ; id. Mol. Ind. i, 1883, 
p. 148,1888, p. 228. 

Girasia, partim, Godwin-Austen, Mol. Ind. i, 1888, p. 216. 

Cryptibycus, Cockerell, A. M. N. H. (3) vii, 1891, p. 99; id. Nautilus , 
xii, 1898, p. 10 (no description). 

Type, A. gigas , Bs. 

Range. The Himalaya, Assam, and Burma. 

Shell imperforate, ovate, of one to two whorls, very thin as a 
rule, often glassy; aperture very large, more or less ovate; peristome 
thin, almost membranaceous. 

Animal large, not retractile within the shell. The lobes of the 
mantle are united around the shell, and when the animal is 
extended they cover much of the anterior part of the foot and 
the greater part of the shell. Each shell-lobe is roundly 
expanded upon the shell, not elongate as in Macrochlamys. In 
some forms, as A. magnijica , the shell is nearly or quite concealed 
by the mantle-lobes, as in Girasia , while in the type a considerable 
portion remains exposed. 

Hinder extremity of foot long, sharply carinate above and 
truncate behind by a large linear mucous pore, above which there 
i6 sometimes an overhanging lobe. Peripodial groove very distinct. 
Sole of the foot divided into three longitudinal areas. 

Genital aperture, as usual, behind the outer base of the right 
tentacle. The details of the generative organs much resemble 
those of Macrochlamys , except that near the retractor muscle of 
the male organ there is neither caecum nor coil. A large dart-sac 
is present and a long cylindrical spermatheca. 

In the radula, which much resembles that of Macrochlamys , 
the rhachidian is tricuspid, and the admedian teeth are broad and 
bicuspid or tricuspid. The outer laterals are long and pointed, 
with an additional cusp low down on the outer margin, and 
which disappears on the outermost teeth. This differs from the 
form of the outer marginals in Girasia. 

The genus Austenia is intermediate between Macrochlamys and 
Girasia and distinguished from all by its ovate ear-shaped shell. 
It is less, slug-like than Girasia, its shell being well formed and, 
as a rule, less covered by the mantle. It is represented in the 
Indian Peninsula by the genus Pseudaustenia , which has a similar 
shell, but several differences in the animal. 
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289. Austenia gigas, Bs. (Vitrina) J. A. S. B. v, 1836, p. 350; ? Ifr. 
(Vitrina) Mon. Hel. ii, 1848, p. 496; Blf. (Vitrina) J. A. S. B. 
xxxiv, 2, 1805, p. 95 ; Godwin-Austen (Helicarion), J. A. S. B. 
1875, p. 6, pi. 3 (animal extended); H.fy T. (Vitrina) C. 1. 1876, 
p. 29, pi. 66, figs. 2,3; NeviU, Helicarion (Austenia), Hdnd-l. 
i, 1878, p. 16; Godwin-Awten, P. Z. S. 1880, p. 294, pis. 24, 25, 
26,27; id. Mol. Ind. i, 1883, p. 148,1888, p. 228, pi. 65, figs. 3-45 
(shell and animal), pi. 60, figs. 1,1 a (animal extended), pi. 62, 
fig. 8 (radula); vol. ii, 1899, pis. 89, 90 (genitalia). 

Shell thiD, polished, subovately depressed, faintly striated, oliva¬ 
ceous horny; spire small, flat, projecting beyond the peristome. 




suture impressed; whorls about 2, very rapidly increasing, the 
last depressed above, occupying the greater part of the shell; 
aperture very large and oblique, ovate, the margins nearly meeting, 
the columellar strongly arcuate. 

Major diam. 30, min. 17, alt. 10 mm. A large specimen 
measures 40 x 25 x 12 mm. 

Bab. Khasi Hills, common about Teria Ghat. Allied species in 
Arakan Eange, west of Prome, and Kyouk Phyu and Bamri 
Island. 
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The length of the animal, when fully extended, is about 
6 inches. A considerable portion of the shell remains exposed 
(this doubtless varies in extent). The teeth of the radula are 
thus arranged: 69.3.22.1.22.3.69 (94.1.94) ; the number 
of broad inner lateral (admedian) teeth being very large. The 
rhachidian tooth is bluntly tricuspid, the next 6 on each side have 



[Fig. 67 .—Austenia gigas. 

A. Animal from a spirit-specimen, viewed from both the right and left sides, 

showing shell- and dorsal lobes; in the former, cav. is the posterior end 
of the cavity in the foot occupied by the internal organs. 

B. Genitalia: the spermatheca filled with spermatophores. 

0. A spermatophore taken from the spermatheca. 

D. Penis, showing spermatophore in process of formation. 

E. Jaw and teeth of the radula.] 


O 
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only a blunt outer cusp, afterwards an inner cusp becomes visible. 
Tbe outer laterals bicuspid, with a long point and an additional 
cusp low down on the. outer side; the extreme marginals are 
simple unicuspid teeth. 

The general colour of the animal as represented in the figures 
is an umber^brown, the furrows *on the upper surface being 
darker. 

290. Anstenia butleri, Godwin-Austen (Girasia), Mol. Ind. i, 1888, 
p. 226, pi. 60, fig. 7; id. op. cit. ii, 1899, p. 108, pi. 90, figs. 6-10. 

Helicarion gigas, Bs., small var., J.A.S.B. xliv, 1876, p. 6, pi. 3 
(smaller figure, animal extended). 

Austenia gigas, var. minor, Godwin-Austen, P. Z. S. 1880, p. 294, 
$. 24, figs. 3-6, 9, pi. 25, figs. 1-5, pi. 26, figs. 1, 6, 8, pi. 27, 
figs. 8-10 (animal, shell, and anatomy). 

This differs from A. gigas in smaller size and in the different 
colour of the- animal, which is “ dark ochre-brown, with very dark 



Fig. 68 .—Austenia butleri. 


marking, particularly noticeable along the margin of the foot.” 
The neck-lobe of the mantle is represented as spotted in the 
figure and a broad dark line in front of it, down each side of 
the neck. Animal represented as about 3^ inches long when 
extended. 

Major diam. of shell 21*5, min. 18 mm. 

Hal. Between Samuguting and Kohima, Naga Hills ( Godwin - 
Austen). 

Teeth in the radula 32 3.18.1.18.3.32 (53.1.53), or 
considerably fewer than in A. gigas. 

*291. Austenia resplendens, Nevill (Helicarion), J. A. S. B. xlvi, 2, 
1877, p. 23; id. Yunnan Exped., Mol. p. 883, pi. 80, figs. 6,6 a ; 
id. J. A. S. B. 1,1881, 2, p. 129, pi. 5, fig. 24; Nevill, Helicarion 
(Austenia), Eand-l. i, 1878, p. 16; G. Tapp. Cane/ri, Ann. Mus. 
Civ. Gen. xxvii, 1889, p. 315. 

This is described as resembling A. gigas, but as being a little 
thinner anid more membranaceous; it is at once distinguished from 
it by its flatter, more ear-like, and appressed shape. 

Major diam. 22, min. 14, depth 8 mm. 

Hab. Sawady and Bhamo, Upper Burma (Dr. John Anderson). 

Judging by the figure, this shell appears to have about half a 
revolution more than A. gigas. 
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*292. Austenia venusta, Theobald (Vitrina?), J. A. S. B. 1870, 2, 
p. 400; Pfr. (Vitrina) Mon. Hel. vii, 187G, p. 512; H. $ T. 
(Vitrina) C. I. 1876, pL 152, fig. 5; Godwin-Aus ten, Mol. 2nd. 
i, 1888, p. 237, pi. 69, fig. 6 (shell). 

“ Shell ovately ear-shaped, scarcely convex above, diaphanous, 
very thin, polished, subrugosely striated, bright yellowish brown; 
whorls 1|, rapidly increasing; apertnre very broad. 

“ Major diam. *30, min. 17, height *10 inch (7£ X 4 x 2| mm.). 

“ Hab. Near Chuegaley Tsekan, between Prome and Tongoop.” 
(Tlieob . in Latin.) 

The figure shows that this is very similar to A. gigas, though 
only about a third the size, and it may be the young, as A. gigas 
is said to be found in the Arakan Range. The shell from 
Ponsee in Yunnan, referred to this species by Nevill (J. A. S. B. 
1877, 2, p. 24), is shown by Godwin-Austen to be different. 

*293. Austenia magnifica, Godwin-Austen 8r Nevill (Helicarion), 
J. A. S. B. 1877,2, p. 24; Nevill, Helicarion (Austenia), Hand-l. 
i, 1878, p. 16; Godwin-Austen, P. Z. S. 1880, p. 294, pi. 24, 
figs. 1, 2 (animal); Nevill, Helicarion (Austenia), J.A.S.B. 
1881, 2, p. 129, pi. 5, fig. 23 (shell); Godwin-Austen (Girasia), 
Mol. 2nd. i, 1888, p. 225, pi. 56, figs. 1,2,3 (animal), 4, 5 (shell). 
Helicarion (Austenia) feae, Canefri, Ann. Mus. Civ. Gen. xxvii, 
1889, p. 313, pi. 9, figs. 1-7. 

Shell very similar to that of A. gigas , but much larger, a 
brown, not a green colour, with the body-whorl much more flatly 
expanded, and the spire less convoluted and more depressed; also, 
looked at from underneath, very much less of the reflected body- 
whorl is visible. 

Major diam. 46, axis 11£, aperture 40£ by 29| mm. 

Hab. Teng-Yue-Chow or Momein in Yunnan, at 5500 feet 
( Anderson ) ; near Bhamo {Fed). 

The lobes of the mantle are united around the shell, which is 
completely covered when the animal is alive, and only a small 
portion exposed when the mantle is contracted in spirit. The line 
uniting the shell-lobes is distinctly seen. The mantle also covers 
much of the upper surface of the foot. [In this respect the 
animal is like that of Girasia , and is the reason why I placed it in 
that genus, the shell being different'.] Mucous pore very long; 
spermatheca, as figured by Tappone Canefri, is very large; other 
generative organs as in Girasia generally. 

In the radula the teeth of the middle row are as usual; the 
outer laterals bicuspid, long, curved, and pointed, the outer cusp 
much below the apex. 

-294. Austenia nagaensis, Godwin-Austen (Helicarion), J. A. S. B. 
xliv, 2, p. 5, pi. 2, figs. 8-3 c (shell and parts of animal) ; id. 
(Girasia) P. Z.S. 1880, p. 294; id. (Girasia) Mol. 2nd. i, p. 224, 
pi. 61, figs. 3-3 c (shell and parts of animal). 

[ Vide fig. 64 C, p. 184.] 

Shell very thin, membranaceous, ovate, apex forming a coil, not 

o 2 
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projecting from .the side ; much broader than Girasia hookein, 
covered with an olive epidermis showing lines of growth. 

Major diam. about 22, min. about 14 mm. 

Animal ochre-colour, prettily mottled and dotted with a darker 
shade of the same; the mantle covers nearly the whole shell; a 
narrow white line commencing near the posterior margin of the 
slit disclosing the shell extends round towards the respiratory 
orifice on the right-hand side, and in front another line curves 
round to the left anterior side. Length about 3 inches. 

Hah. Angami Naga Hills, Assam. 

295. Austenia cacharica, Godwin-Austen (Girasia), Mol. Ind. i, 1888,. 
p. 240, pi. 59, figs. 4, 4 a (animal and shell), pi. 62, fig. 6 (teeth). 

Helicarion solidum, Godwin-Austen (partim), J. A. S. B. 1876, 2,» 
p. 6, pi. 2, figs. 5-5 c (animal and shell), nee P. Z. S. 1872, p. 518. 

Shell oval, fairly solid, smooth, shining, colour pale olive ; apex 
small, not projecting, very closely wound; whorls about 1|; 
aperture ovate, occupying nearly the whole shell, only about a 
ninth being taken up by the reflected whorl, columellar margin 
evenly sinuate. 

Major diam. 11, min. 6|, height about 3 mm. 

Hah. North Cachar Hills: Kohima, Dunsiri Valley. 

Animal dark umber to pinkish grey, much speckled throughout, 
and with black lines on the side of the foot. Dorsal lobe ample, 
extending round to the left posterior side; right dorsal lobe rather 
small. The right shell-lobe is expanded over the apex, but is. 
hardly connected behind; the left shell-lobe is narrow and laps 
over the peristome, but does not join the’ other lobe. The 
posterior margin and apex of the shell rests in a V-shaped de¬ 
pression of the ridge of the foot, and the hinder part of the foot 
thence to the mucous gland is very short. 

The teeth of the radula are thus arranged: 40.15 1.15.40 
(55.1.55). The inner laterals (admedians) have a well-formed 
cusp on the outer basal side ; the outer laterals are very pointed 
and curved, with the outer cusp quite basal. 


296. Austenia solida, Godwin-Austen, Helicarion (Hoplites), P. Z. S. 
1872, p.518, pi. 30, fig. 10 (shell); H. $ T. (Vitrina) C. 1. 1876, 
pi. 152, fig. 6; Godwin-Austen (Girasia), Mol. Ind. i, p. 241. 

Shell close to A. cacharica , but considerably stronger and the 
apex thicker. The columellar margin of the peristome is much 
incurved. 

Major diam. 14£, min. 9, height 4| mm. A smaller specimen 
measures 9 mm. in major diameter. 

Hah. Hengdan Peak, North Cachar Hills. 

This may be the same as the last, but the shell shows slight 
differences. The animal is not known. 
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297. Austeniapeguensis, Theobuldtyitnnd), J. A. S. B. xxxiii, 1864, 
p. 244; H. <Sr* T. (Vitrina) C. I. 1876, pi. 65, figs. 2, 3; Nevill, 
Helicarion (Austenia), Hand-l. i, 1878, p. 16; Godwin-Austen 
(Girasia), Mol. Ind. i, 1888, p. 227, pi. 59, figs. 6-6 b (animal), 
6 c, 6d (shell) ; Collinge (Girasia), Jour. Mai. ix, 1902, p. 76. 

Shell rather more solid than usual, semiovate, with the apex, 
which is very thick, projecting, polished, pale olivaceous or yel¬ 
lowish ; spire flat, suture rather deeply impressed; about 1| 
whorls ; aperture occupying almost the whole lower surface; 



Fig. 69 .— Austenia peguensis. 

margin of peristome very convex, except near apex, where it is 
straight or slightly concave, inner portion of deeply concave 
columellar margin thickened in some shells. 

Major diam. 16, min. 10, height 3| mm. 

Hah. Pegu. Near the town of Pegu, and also on the west of 
the Irrawady in the Bassein district, and probably in the Arakan 
Hills farther north; Meetan, Tenasserim {Fed ); also, according to 
Collinge, the Malay Peninsula, Belimbing, State of Ligeh. 

The animal has a granulate mantle, the shell-lobes almost com¬ 
pletely covering the shell when expanded. The mantle and its 
lobes are exactly as in Austenia gigas. The posterior part of the 
shell rests in a depression of the hinder part of the foot, though 
this is not so distinctly V-shaped nor so deep as in Girasia hooJceri. 
Colour brown, mantle greyer and mottled, sides of the foot 
speckled with dark grey. Length of animal (when crawling) 
about 3 inches. Jaw and radula as in Austenia giqas . Teeth of 
radula 32.3.18.1.18 3.32 (53.1.53). 


298. Austenia shanensis, Godwin-Austen (Girasia), Mol. Ind. ii, 1899, 
p. 107, pi. 91, figs. 3-3 a (shell and animal). 

Shell ovate, convex above, polished, olivaceous horny; apex 
solid, flat, projecting less than in A. peguensis , suture impressed ; 
whorls H ; aperture ovate, covering nearly the whole of the shell 
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beneath, margin of peristome convex almost throughout, becoming 
straight on margin near apex only. 

Major diam. 11, min. 7, height 3 mm. 

Hab. Shan Hills, Burma, east of Fort Stedman ( Woodthorpe). 

Animal dark grey, similar in form to Austenia peguensis. In the 
odontophore the inner laterals are bicuspid, the outer cusp far 
below the apical as in A. gig as, the outermost laterals small and 
unicuspid. 

*299. Austenia sikkimensis, Godwin-Austen, Girasia (Ibycus), Mol. 
Ind. i, 1888, p. 239, pi. 59, figs. 2,2a (animal), 2 b (shell); 
Cockerell (Girasia), A. M. N. H. (6) vii, 1891, p. 106. 

Girasia (Ibycus) sikkimensis, var. mainwaiingi, Godwin-Austen, 
Mol. Ind. i, 1888, p. 240, pi. 59, figs. 3, 3 a, 3 b (animal); Neville 
Hand-l. i, 1878, p. 16, no. 37, H. (Austenia) n. sp. 

Shell (from figure) ovate, the apex small, not projecting, much 
resembling the shell of Austenia cacharica. 

Major diam. 9^ mm. (from figure). 

Hab. Independent Sikhim, 9500 feet; Cbungthung, on the 
Chakang Stream. Var. mainwaringi from Darjiling. 

“ The animal, from the spirit-specimen, appears to be of a 
pinkish grey when living. The mantle finely papillate and finely 
sprinkled with small black spots, a few similar distant markings 
on the side of the foot behind.” 

Tbe var. mainwaringi must have been very dark-coloured when 
living, the mantle-lobes are finely papillate throughout. The foot 
is very short behind and cut off square. 

In the odontophore the middle tooth of the radula is strongly 
tricuspid, the inner laterals as usual, the outer as in gigas , 
bicuspid, the inner point much longer than the other. The 
extreme outside laterals are very sulall. 

This species has been regarded as allied to (or identical with) 
Ibycus Jissidens, Heynemann, but the teeth of the radula appear 
to be very different. [The teeth of I. Jissidens are very similar to 
those of the genus Leptodontarion of Sarasin.] 


Genus GIRASIA. 

Girasia, Gray , Cat. Pulm. Brit. Mtts. p. 61 (1855); Godwin-Austen r 
Mol Ind. i, 1888, p. 216. 

Hoplite9, Theobald , J. A. S. B. xjrxiii, p. 244 (1864). 

Type, G. hooJceri, Gray. 

Range. Himalayas and Assam. 

Shell ovate, usually membranaceous, with a more or less 
thickened apex, sometimes rudimentary, usuaily with an oliva¬ 
ceous epidermis; apex white. 

“ Animal slug-like, long, mantle largely developed; shell and 
dorsal lobes are united all round, and the shell is entirely covere d 



[Fig. 70 .—Girasia hookeri, Gray. 

A. View of right, left, and dorsal sides: drawn from a spirit-specimen. 

£ nat. size. 

A'. Position of shell- and dorsal lobes. Nat. size. The former grown together 
on the line running from the res.ap .; left dorsal lobe turned back to 
show the position of the respiratory and anal orifices. 

B. Generative organs. £ nat. size. B''. Spermatophore. X 3. 

B'. Do., part of. x 3. D. Jaw, enlarged, and radula. x 138» 

0. The shell. £ nat. size. E. Girasia crocea, Godwin-Austen. 

al.g. Albumen-gland. Isl. Left shell-lobe. 

a.or. Anal orifice. ov. Oviduct. 

am.or. Amatorial organ. I ot. Ovo-testis. 

crp. Ceecum of the retractor penis, i rmp. Retractor muscle of penis. 

f. Foot. } rm. Retractor muscle. 

k. Kalc-sac. 1 rsl. Right shell-lobe. 

gen.ap. Generative aperture. ! rdl. Right dorsal lobe. 

Idl. Left dorsal lobe. i pr. Prostate.] 
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by the former, with the exception of a narrow area on the posterior 
left margin. From the anterior right margin of this area a well- 
marked cicatricial line runs forward to just above the respiratory 
and anal orifices, and marks the usual distinct division of the shell- 
lobes in Hclicarion and Durgella and their complete separation, as 
in Macrochlamys, into a left (frontal) and right (posterior). The 
dorsal lobes are divided diagonally forward from the respiratory 
orifice into a large left dorsal lobe and (behind and adjacent to the 
orifices) a smaller right dorsal lobe ; on the extreme posterior side 
a slight beading marks the junction of these lobes with the shell- 
lobes above. This portion of the animal is sunk into a deep, 
V-shaped, smooth, and unwrinkled depression in the back, where 
the dorsal ridge of the foot terminates suddenly. Extremity of 
the foot truncate, with a large linear mucous gland; the pedal 
(peripodial) line is very distinct. 

“ Foot divided longitudinally into three subequal median and 
lateral areas.” ( Godwin-Austen.) 

Genitalia as in Austenia gigas. Radula with tricuspid rhachidian 
tooth, the broader inner laterals usually bicuspid and the outer 
laterals with two cusps each, both terminal, thus differing from 
those in Macrochlamys, Austenia , and Helicarion. 


300. Girasia hookeri, Gray, Cat. Pulm. Brit . Mus. p. 61 (1865); 
Godwin-.Austen, P. Z. S. 1880, p. 291, pi. 27; id. Mol. Jnd. i, 
1888, p.-219, pi. 66, figs. 1-1 b, 2-2 b (animal and shell), pi. 60, 
figs. 3, 4, 5 (animal in motion), pi. 62, fig. 1 (teeth); ii, 1899, 
p. 104, pi. 88 (spermatophore). 

Helicarion (Hoplites) theobaldi, Godwin-Austen, P. Z. 8. 1872, 
p. 517. 

Helicarion shillongense, Godwin-Austen, J. A. S. B. 1875, 2, p. 4, 
pi. 2, fig. 1. 

Helicarion brunneum, Godwin-Austen, J. A. S. B. 1875, 2, p. 5, 
pi. 2, fig. 2 ; Nevill (Parmarion), Hand-l. i. 1878, p.*13. 

Girasia extranea, Cockei'ell, A. M. N. H. (6) vii, 1891, p. 104: nec 
Limax extraneus, Fir. 

Girasia depressa, subsp. of G. extranea, Cockerell, l, c. 

Shell oblong, membranaceous and soft, with a thin olivaceous 
epidermis, curled up so as to form an incipient spire at one end, 
drawn out into a broad ribbon-like stripe at the other. Length 
about 20 mm. 

Animal varying from pale yellowish dull grey or pale brown to 
ochraceous or dark umber-brown, sometimes spotted on mantle. 
The mantle-lobes completely cover the shell, at times leaving a 
small area exposed; they also cover a considerable portion of the 
animal in front of the shell. Length of animal 3 to 4 inches. 

Teeth in radula thus arranged : 95.2.18.1.18.2.95 
(115.1.115). Of the broad teeth in the middle of the row the 
rhachidian has three cusps, the admedian two, one on the outer 
margin; all the outer laterals are bicuspid, the two cusps being 
terminal. 



GIRASIA. 


201 


301. Girasia radha, Godwin-A usten, Helicariou (Iloplites), J. A. S. B. 

1876, 2, p. 314, pi. 8, fig. 4 (animal crawling); id. Mol. Jnd. i, 
1888, p. 222, pi. 60, figs. 6, 6 a (animal). 

Shell membranaceous, polished, a long strip with a projecting 
point at one end, not forming a distinct spire; colour greenish 
brown; margin of peristome convex, becoming concave on the 
side near the apex. 

Major diam. 16| mm. 

j Hub. Banks of Radha Pokri (tank), near Narrainpur, Darrang 
District, Assam {Godwin-Austen). 

Animal rich ochre, sparsely dappled with * grey-black on the 
mantle and tail. Length when extended 3 inches, mantle 1*3. 

Near G. hookeri. Shell more rudimentary and colour different. 
The mantle quite conceals the shell and covers the animal as far 
the head. 

[Girasia ? rubra, Godwin-Austen, transferred to genus Orypto- 
girasia , p. 204.] 

302. Girasia crocea, Godxoin-Austen, Helicariou (Hoplites), P. Z. S. 

1872, p. 517, pi. 30, figs. 9,9 a (animal crawling and shell); Nevill 
(Parmarion), Hand-l. i, 1878, p. 13; Godxoin-Austen, Mol. Ind. 
i, 1888, p. 223, pi. 60, fig. 2 (animal), pi. 62, fig. 6 (radula). 

Shell very thin, flat, rudimentary, horny translucent, with a 
broad band of dark green from the apex to the edge of the mem¬ 
branaceous peristome; apex pointed and projecting, without 
any distinct coil; peristome convex throughout, except where it 
approaches the apex, when it becomes concave. 

Major diam. 18, min. 8 mm. 

Bab. Valleys below Cherra Punji, Khasi Hills. Pound creeping 
on high grass near Teria Ghat ( Godwin-Austen). 

Animal a fine bright saffron-yellow colour, mantle mottled with 
pale yellow; outside edge of foot very pale yellow and almost 
white below; extremity of foot truncate, with a gland as in 
Austenia gigqs. Length of animal 2i to 3 inches. 

Odontophore * quite peculiar. The middle tooth has three sub¬ 
equal cusps, all at the extremity, the next 9 on each side have a 
small outer cusp; the outer teeth ate throughout evenly bicuspid, 
decreasing in size to the outermost laterals. They are thus 
arranged : 100.9.1.9.100 (109.1.109). This is quite 

different from any Girasia , and the only similar arrangement is 
found in Durgella khasiaca. 


303. Girasia pankabariensis, Godwin-Austen, Mol. Ind. i, 1888, 
p. 225, pi. 59, figs. 1-1 c (animal). 

“ Animal with the right and left mantle-lobes united; the 
mantle appears to be slightly speckled. The shell is deeply sunk 



202 


ZONITIDjE. 


in a depression, the ridge of the foot behind being on a level with 
the shell. Generative organs immature.'* 

Length of specimen in spirit about an inch. 

Bab. Pankabari, at foot of Himalayas, Sikhim. 

Teeth in radula +100.2.16.1.16.2.100+ ( + 118.1.118). 
All gradually decreasing in size from centre to margin. Jaw 
straight, with a very slight central projection. 


♦304. Girasia dalhousi®, Godwin-Austen, Mol. Ind. i, 1888, p. 224, 
pi. 61, figs. 1,1 a (animal), pi. 62, figs. 4, 4 a (jaw and teeth). 

“ The shell is of an olive-brown colour, convex above, oval on 
the periphery, membranaceous, broader than in the type or in 
G. crocta , with a very thin white shelly lining. 

“ Major diam. 13, minor 8 mm.” 

Bab. Dalhousie, Chamba Hills, west Himalayas {Theobald). 

“ The animal in spirit is of a pale ochre tint, with no markings 
of any kind. The mantle as in typical Girasia, the thin shell 
showing in an oval opening of the shell-lobes.” Length in spirit 
30 mm. 

Radula thus arranged: 128.2.14 1.14.2.128 (144.1.144). 
Rhachidian tooth very narrow, long and tricuspid; inner laterals 
much curved and tricuspid, the inner cusp indistinct, points 
directed rather outwards ; outer laterals bicuspid, the outer cusp 
larger and rounder in form than the inner. Jaws with a very 
slight central projection. The teeth differ from those of the mors 
Eastern species. 


♦305. Girasia bnrtii, Godwin-Austen, Helicarion (Hoplites), J. A. $. B. 
1876, p. 314, pi. 8, fig. 6 (shell); id. P. Z. S. 1880, p. 294; id. 
Mol. Ind. i, 1888, p. 222, pi. 61, fig. 2 (shell), pi. 62, figs. 3, 3 a, 
3 b (teeth of radula, jaw, and genitalia; these are by error 
marked G. radha). 

Shell dull white, very horny in texture, the apex scarcely 
developed, outline rounded above. Major diam. 0*30" (8 mm.). 
The shell is figured as oval in shape, with the apex turned over in 
the middle, noli towards one side as in many forms of Girasia. 

Bab. Borelli Tea-garden, near Tezpur, Assam {Burt)-; also 
Paniputer Tea-garden, north of the Brahmaputra River in the same 
district. 

Animal grey-brown in colour, measuring: mantle to head 0-4 
inch, mantle 0*8, mantle to extremity of foot 0*5, or total length 
when moving 1*5 inches. 

Jaw curved, no central projection. Rhachidian teeth narrow 
and long, tricuspid; inner laterals bicuspid, the cusps low down 
on outer side; outer laterals evenly bicuspid, both cusps terminal. 
In each row 186.2.6.1.6.2.186 (194.1.194), being 6 or 
more than in G. hooJeeri. 
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*306. Oirasia ? cinerea, Godwin-Austen, Helicarion (Hoplites), J. A. 
S. B. 1876, p. 314, pi. 8, fig. 2 (animal); id. Mol. Ind. i, 1888, 
p. 241, pi. 60, fig. 8 (animal). 

[ Vide fig. 64 B, p. 184.] 

Shell not described. “ Animal when fully extended long and 
narrow; colour dusky grey; mantle with a papiHated surface 
slightly spotted, the spotting being coarser on the body and tail. 
Tentacles (eye-pedicels) short and blunt, with the oral (tentacles) 
very close below them. 

“ Length 0*75, mantle 0*4 (18 \ x 10| mm.).” 

Hab. On the Darpang River, at foot of the Dafla Hills, under 
old logs in the forest ( Godwin-Austen ). 

This species may be recognized by its bluish-grey colour and 
small size. 

307. Girasia affinis, Cockerell, A. M. N. H. (6) vii, 1891, p. 106. 

The shell in an alcoholic specimen is almost completely covered 
by the mantle, except a small space 3£ mm. across. Both foot and 
mantle spotted with dark grey, and the whole length, when con¬ 
tracted in alcohol, is 42 mm. The posterior portion of the foot is 
very high and sharply ridged. The shell is evidently soft and 
membranaceous. 

Hab. Pegu ( Theobald ). 

308. Girasia ? dikrangensis, Godwin-Austen (Testacella ?), J. A. S. B. 

1876, 2, p. 314, pi. 8, fig. 7; HeviU (Parmacella ?), Hand-l. i, 

1878, p. 13. 

Shell ovate, slightly convex above, concave below, the apex 
inclined towards the left, but not involute nor forming a closed 
whorl; just below the apex there is an appearance as if one margin 
of the peristome were folded over the opposite one. The apex does 
not extend beyond the columellar margin of the peristome. 

Major diam. 12, min. 6|, height 2 mm. 

Animal unknown. 

Hab. Pachitah, Dikrang River, Dafla Hills, Assam ( Godwin - 
Austen). 

Only two dead shells have been found. 

[The shell is very different from that of Girasia , being far more 
solid. It is placed here provisionally until living examples are 
obtained.] 


[Genus CRYPTOGIRASIA. 

Cryptogirasia, Cockei'ell, A. M. N. H. (6) vii, 1891, p. 99 (no 
description). 

Type, Girasia ? rubra , Godwin-Austen, only known from the 
Anghami Naga Hills. 

Animal the most slug-like of any of the Indian forms, the shell 
being completely covered by the mantle and the shell itself reduced 
to an oval disk, the posterior end of the mantle resting in a 
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V-shaped depression. The extremity of the foot with a long soft 
overhanging lobe. Internal anatomy not known. It is repre¬ 
sented by a single species, but no doubt others will be found on 
the eastern frontiers, Burmah, &c,] 

309. -Cryptogirasia rubra, Godwin-Austen (Parmarion), J. A. S. B. 

1875, 2, p. 6, pi. 2, iigs. 4-4 c (aDimal crawling and shell); id. 

Mol. Ind. i, 1888, p. 228, pi. 61, figs. 4a-4 d (animal and shell). 

[ Vide fig. 64 D, p. 184.] 

Shell quite rudimentary, a small oval shelly disk about 3| mm. 
long. 

Hab. Kohima, Anghami Naga Hills ( Godwin-Austen). 

“ Animal of a fine orange-pink, grey on underside of the foot; 
tentacles short; mantle entirely covering the shell, with only a 
slight trace of a longitudinal opening running back from the 
anterior left side; three parallel bands of greenish grey along the 
back of the neck, the eye-tentacles being of the same colour. The 
gland at extremity of^foot with a long overhanging lobe.” 

Length of animal when moving 1*8 inches (45 mm.). 

The generic relations of this animal are doubtful. 


Genus MABIiELLA. 

Mariaella, Gray, Cat. Pulm. B. M. pt. 1, 1855, p. 62; Webb, Proe. 
Mai. Soc. iii) 1898, p. 151; Godwin-Atisten, Mol. Ind. ii, 1899, 
p. 113. 

Tennentia, Humbert , Rev. et Mag. Zool. 1862, p. 427, pi. 17. 

Vega, Westerlund, Veya-Exped. iv, 1887, p. 188, pi. ii. 

Dekhania, Godwin-Austen, Mol. Ind. i, 1888, p. 242, pis. 52 & 62. 

Type, M. dussumieri , Gray. 

Range. Western Ghats, from Mahableshwar southwards, and 
hill-country of Ceylon. 

Shell internal, solid, ovate, convex above, flatly concave beneath, 
with a small apex, not coiled, lying on the right side as seen from 
about near the end. 

Animal very similar to that of GUrasia, but the lobes of the 
mantle united into an oval shield, tricarinate above and completely 
covering the shell, only a small pinhole-like orifice [near the pos¬ 
terior end] being left open. From this small orifice a distinct 
line or cicatrix runs to the respiratory aperture on the right 
side, [marking the dividing line of the right and left shell-lobes]. 
The mantle extends forward over the neck, but not behind the 
shield, which is sunk behind in a depression of the back. The 
body behind the shield is sharply keeled above and terminates in a 
large mucous pore. Peripodial groove distinct as usual, but narrow, 
and sole tripartite longitudinally. 

Genitalia and odontophore much resembling those of Girasia. 
The dart-sac is long and cylindrical. There is a large swelling 
of the free 6viduct (ovitheca) just beyond the point where the 
vas deferens is given off. The spermatheca is rather irregularly 
ovate, and increases in size when containing numerous^ spermato- 
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phores, as in figure. The penis is provided with a small kalc-sac 
and gives off a short caecum ; the retractor muscle is attached to 
the bend. 

The radula has a broad band of wider median teeth, tricuspid as 
a rule, and these pass into bicuspid outer laterals, with the two 
cusps subequal and terminal as in Girasia. 

From Girasia the present genus is separated b) r its almost im¬ 
perforate shield, the more solid shell of different form, and by 
several small distinctions in the genitalia. 



[Fig. 71.— MariceUa ditssumieri. 

Dark olivaceous-green specimen. 

A. Animal, view of right side and from above, x 1*8. 

B. Shell. X3‘4. 

Black specimen. 

0. Genitalia. X 2. 

C'. Spermatophore. x3*4. 

Maricella beddomci. 

D. Shell, x 1*8.] 

310. Mariaella dussumieri, Gray, Cat. Palm. B. M. 1855, p. 63 
Fischer (Viquesnelia), Joum. Conchyl. 1856, p. 290, pi. 3, fig. 18; 
Webb , Proc. Mai. Soc. iii, 1878, p. 153, pi. 9, figs. 1-6 (animal, 
shell, and anatomy) ; Cockerell, Nautilus, xii, 1898, p. 9; Godwin- 
Austin, Mol. Itid. ii, 1899, p. 113, pi. 93, figs. 1-1 c, 2-2 c 
(animal, shell, and anatomy). 
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Tennentia thwaitesi, Humbert, Rev. et May. Zool. 1862, p. 42, pi. 17, 
fig: 1; Semper, Retse Philip., Wise. Res. 1870, p. 7. 

Vega nordenskioldi, Westerlund, Vcya-Exped. iv, 1887, p. 188, pi. 2. 

Shell in general thin, slightly convex, ovate, white, the apex 
forming a small point at the right side and near the posterior end, 
not involute. 

Hah. The Western Ghats as far north as the Kadur district of 
Mysore and perhaps to Mahableshwar. Hill-tracts of Ceylon. 
The original locality was Mahe, a French town between Calicut 
and Cannanore on the Malabar coast, and not, as was supposed, 
Mahe in the Seychelles Islands. 

Animal yellowish brown or olivaceous, sometimes almost black, 
and generally mottled with dark blotches. 

[The mantle has two narrow raised ridges on the shell-lobes, 
one running from the little shell-aperture round the left margin 
of the shell, the other towards the respiratory orifice on the right 
margin.] 

The size appears to vary up to about 8 inches in length. 

Teeth of radula in one specimen 88 3.20.1.20 3.88 (111. 
1. Ill), in another 95.2.18.1.18.2.95 (115.1.115). 

A species of this genus was found by me at Mahableshwar. It 
was less than 2 inches in length and the shell is only 7 mm. long. 
It may have been a young specimen of M. dussumieri or a smaller 
species. 

311. Marislla beddomei, Godwin-Austen, Girasia (Dekhania), Mol. 
Ind. i, 1888, p. 243, pi. 58, figs. 1-1 6 (animal), 2-2 h (shell), 
pi. 62, figs. 7-7 a (jaw and radula), var. nigra, pi.. 58, fig. 5, 
var. maculosa, pi. 58, fig. 4, var. fig. 6 j Webb, Proc. Mai. Soc. iii, 
1898, p. 154, pi. 9, fig. 7. 

Shell thinner than in M. dussumieri , shelly, flat and smooth 
beneath, white, with close, concentric lines of growth. 

Length of a specimen 12, breadth 6£ mm. 

Hab. Travancore Hills. 

Animal varying greatly in colour from uniform ochre to deep 
grey-black or spotted; [no raised ridges on the shell-lobes]; ex¬ 
ternally similar to M. dussumieri , but larger, about 4 inches in 
length when fully extended, and having more numerous teeth in 
the radula, the number in a row being 122.5.21.1.21.5.122 
(148.1.148), and the shape differing somewhat. There are also 
differences in the genitalia, the spermatheca and the expansion 
in the free oviduct (ovitheca) having different forms. 

Genus PSEUDAUSTENIA. 

Pseudaustenia, Cockerell, P. Z. S. 1891, p. 226 (no description); 
A. M. N. H. (6) vii, 1891, p. 99. 

Type, P. atra , Godwin-Austen. 

Range. Hills of Southern India, Nilgiris, and Travancore. 

Shell oblong or ovate, ear-shaped, flat above; apex slightly 
involute; none of the whorls enclosed beneath, the whole shell 
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lying open to the apex, and a slightly raised division alone sepa¬ 
rating the apical whorl. 

Animal with shell-lobes turned over the shell and coalescing 
round it., not covering it when preserved in spirit. Right shell- 
lobe extending back towards apex, then terminating in a rounded 
end. Left shell-lobe continuous with right anteriorly, but separate 
behind. The left dorsal or neck-lobe covers a considerable part 
of the neck and extends along the left side to behind the shell. 
Back of foot behind the mantle flattened, not keeled, divided an¬ 
teriorly into two well-developed lappets, forming between them a 
deep V-shaped depression, in which the shell and mantle are sunk. 
The posterior end of the foot terminates in a small linear mucous 
pore, overhung by a small lobe, the peripodial groove well marked; 
sole of foot tripartite longitudinally. 

After removing the shell the uppermost of the visceral sac 
whorls are seen to be more developed in the animal than is usual 
in slug-like forms, the small hooked process of the liver-lobe? 
[filling the apex of the shell] being much better developed than in 
Qirasia. In the genitalia there is no dart-sac, the spermatheca is 
a globular sac on a tube; the male organ is simple, bent on itself at 
the retractor muscle, on the proximal side of which it is consider¬ 
ably \expanded to form the spermatophore (fig. 72) just beyond 
the junction of the vas deferens, but there is no kalc-sac or 
flagellum, .nor is there any csecum leading to the retractor 
muscle. 

[Radula 24.1 19.1. 19.1.24 (44.1.44)]. The broader 
teeth in the middle elongate and tricuspid; the outer teeth small 
and bicuspid, only one cusp terminal. 

This is distinguished from the African genus Afriearion by its 
very different shell, its back lappets, and by the form of the 
male organ, which in Africai'ion [is much more simple, the vas 
deferens joining the shaft of the penis at the retractor muscle, 
there being no epiphallus. It differs materially from Aicstenia 
and Girasia in the shell, the absence of the amatorial organ, and 
the general form of the male organ, which has a penis papilla. 
Neither has it any relationship to 2bycus nor Parmacochlea as put 
forward by Mr. T. D. A. Cockerell (P. Z. S. 1891), the first genus 
being shown by its radula to belong to the Durgellinas. The 
internal anatomy of Parmacochlea is in many points most unlike 
that of Pseudaustenia atra.] 


312. PBeudaustenia atra, Godwin-Austen (Afriearion), Mol. Ind. 
i, 1888, p. 244, pi. 67, fi<p. 1-6 (animal, anatomy, and shells) ; 
vars. aterriina, cinerea, and castanea, l. c. p. 246. 

Shell ovate, slightly convex above, concave below, smooth, 
covered with a straw-coloured or green membranaceous epidermis, 
which overlaps the peristome to a considerable extent; whorls 1£, 
the apex, as in Austtriia, is flat. All the lower surface of the shell 
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is open, and only a slight projecting ridge of shell separates tho 
whole of th&apex. 

Length 12, breadth 7, about 2 mm. high. 

Hob. Travancore and Tinnevelly Hills ( Beddome ). 



[Pig. 72 .—Pseudaustenia atra. 

A. View of right side. X 1*8. Shell removed. 

B. View of dorsal side. X 1*8. 

C. View of left side. X 1*8. 

D. Portion of sole of foot. X 1*8. 

E. Shell of. X 1 *8. 

F. Male organ, showing spermatophore (sper,) in process of formation. 

x 3. 

Pseudaustenia aternma. 

A'. Animal, seen from behind; shell not removed, showing the 
membranaceous peristome and the dorsal lappets, x 1*8. 

B'. Shell, x 3. Bight side and interior views. 

C'. Genitalia, x 1*8. 

D'. Jaw. x 9.] 

Animal varying from chestnut or pale grey to black, more or 
less mottled and banded. Length, when living, about 50. mm. 


PSEUDAUSTENIA.—CRYPTOSOMA. 


209 


(2 inches); the hinder part of the foot long and narrow, with a 
small mucous pore overhung by a small lobe. The foot is distinctly 
divided into three longitudinally. Radula 24.1.19.1.19.1.24 
(44.1.44). 

313. Pseudaustenia auriformis, Blf. (Vitrina) J. A. S. B. 1866, 2, 
p. 36; Pfr. (Vitrina) Mon. Hel. v, 1868, p. 15; Nevill (Helicarion), 
Hand-l. i, 1878, p. 16; Godtoin-Austen (Africarion), Mol. Ind. i, 
1888, p. 245, pi. 57, fig. 7 (shell). 

Shell very depressed, oblong-ovate, very thin, smooth, convex 
without, with a greenish membranaceous epidermis, which pro¬ 
jects beyond the peristome, nucleus paler; spire flat, about 1| 




Fig. 73 .—Pseudaustenia auriformis. 

whorls. Aperture occupying the whole lower surface of the shell 
and exposing the interior to the apex. 

Length 13, breadth 8, height 2| mm. 

Hob. Sispara Ghat, Nilgiri Hills. 

Animal not known. The shell differs from that of P. atra by 
being more oblong and less elliptical, and by the smaller apex, 
the outline of which projects beyond the margin of the peristome. 

Genus CRYPTOSOMA. 

Cryptosoma, Theobald, J. A. S. B. xxvi, 1857, p. 252; Godwin- 
Austen, Mol. Ind. i, 1888, p. 14, pi. 4 (animal, shell, and details of 
anatomy) ; ii, 1698, p. 50 (anatomy). 

Type, C. preestans , Gould. 

Range. Burma, Siam, and Southern China to Hong-Kong. 

Shell imperforate and with few whorls, like that of Vitrina, 
and only differing from Helicarion in being thicker, in the last 
whorl descending, and especially in having a stronger peristome, 
which, in the dry season, is furnished with an epiphragm. 

Animal retractile within the shell. The lobes of the mantle 
are small as compared with those of Cryptaustenia , and cover a small 
part of the shell; right and left shell-lobes united at the back of the 
shell. A large gland at the posterior termination of the foot without 
any overhanging lobe. Peripodial groove well developed; sole of 
foot in three longitudinal divisions. Generative organs much as 
in Austenia ; amatorial organ very large, spermatheca cylindrical. 
Odontophore with much more numerous lateral teeth than in Indian 

p 
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[Fig. 74 .—Cryptosoma prastans, Gould. 

A. Animal, drawn from life. Nat. size. 

B, B, B. Animal, from a spirit-specimen. Enlarged. Seen from the 
right and left sides, also part of dorsal side, showing junc¬ 
tion of the right and left shell-lobes behind the visceral 
sac (vs). 

C, C. Generative organs. 

D. Jaw and teeth of the radula, from centre to the 12th; the 
100th tooth and 5 adjacent, and one of the outermost.] 
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forms of Helicarionince ; rhachidian tooth broad, with a small basal 
cusp on each side; inner laterals usually bicuspid, with the cusps 
on the outer side far from the apex; outer laterals with two 
subequal terminal cusps. This is scarcely worth generic rank, 
but the typical forms are easily recognized. The outer, teeth in 
the radula differ considerably from those of Cryptaustenia and 
Austenia , and approach in character those of Qirasia. 

314. Cryptosoma prsestans, Gould (Vitrina), Bod. Jour. 1 V. H. iv, 

1843, p. 466, pi. 24, fig. 2; Pfr. (Vitrina) Mon. Hel. ii, 1848, 
p. 497; Theob. J. A. S. B. xxvi, 1857, p. 252; H. Of T. (Vitrina) 
C. 1: 1876, pi. 65, figs. 5, 6; Nevill, Helicarion (Cryptosoma), 
J. A. S. B. xlvi, 1877, 2, p. 25; id. Hand-4, i, 1878, p. 14; 
Godwin-Austen, Mol. hid . i, 1882, p. 14, pi. 4. 

Austenia ? khyoungensis, Godwin-Auden, P. Z. S. 1888, p. 241. 

Shell depressedly globose, rather solid, translucent, covered 
with an epidermis, haying when fresh a resinous lustre, trans¬ 
versely striated, without spiral sculpture, pale greenish horny to 
brownish; spire very low, convex, apex not exserted, suture 
almost flat; whorls 3|, slightly convex above, the last much 
larger, descending considerably towards the peristome, rounded 
at the periphery, rather swollen beneath ; aperture very oblique, 
slightly contracted, almost semioval, breadth exceeding height; 
peristome not very thin, upper margin slightly arcuate, columellar 
curved throughout, receding, and meeting the penultimate whorl 
almost in a line, at a very open obtuse angle. 

Major diam. 22, min. 17, height 12 mm. 

Hob. Mergui, Moulmein, Martaban, Tenasserim Valley, Shan 
States ( Woodthorpe); Sawady and second defile of the Irrawady, 
Upper Burma {Anderson) ; Upper Siam {Daly). 

The rows in the radula are about 100 in number, each consisting 
of about 260 teeth, thus arranged; 120.2.7.1.7.2.120 
(129.1.129). In the outermost laterals the cusps at the end 
disappear, and the teeth have blunt almost square terminations, 
[their form in this case perhaps due to being worn down]. 

The form from the Shan Hills, to which the name khyoungensis 
was applied, is a little more depressed than the Moulmein shell, 
measuring 20 x 15| x 10 mm., but there does not appear to be 
any other difference. Other specimens from the Shan States are 
larger and measure 31X 24 x 15 mm. 

The original type was described as spirally striate. No spiral 
striation can be found in shells from Moulmein or further north, 
but there are some subobsolete traces of spiral lines in Siam 
shells. 

315. Cryptosoma inusitatum. Godwin-Austen, Mol. Ind. ii, 1898, 

p. 51, pi. 70, figs. 1-8. 

Shell depressedly globose, thin, polished, smooth, with indistinct 
lines of growth, brown in colour; spire low, convex, apex not 

p 2 
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projecting, suture almost flat; whorls 3, rapidly increasing, flatly 
convex, the last descending in front, rounded at the periphery; 
aperture lunately ovate, very oblique; peristome thin, margins 
converging. 

Major diam. 25, min. 194, height 14 mm. Other specimens 
measure 29=| mm. in major diameter.. 

Sab. Eastern Burma, about 300 * miles N.E. of Moulmein 
( Woodthorpe). 

The animal is much like that of C. prcestans , the left shell-lobe 
covered with large oval tubercles intermixed with smaller, some 
pale-coloured, some black. The dart-sac is very large and attached 
by strong muscles almost throughout its length. The -radula con¬ 
tains 132 rows of teeth, thus arranged' 140.3.17.1.17.3.140 
(ICO. 1.160), and the teeth are differently formed from those 
of C. prcestans, the admedians more numerous, and the outer 
terminally bicuspid throughout. 

316. Cryptosoma ? birmanicum, Phil. ZeitschMai. 1847, p. 65; Tfr. 

Mon. Hel. ii, 1848, p. 498; H. # T. C.I. 1876, p. 61, pi. 152, 
fig. 7 ; Nevill (Helicarion), Sand-l. i, 1878, p. 14. 

Shell depressedly globose, thin, pellucid, very smooth and 
polished, pale horny; spire low, suture slightly impressed; 
whorls 3|, convex, the last rounded at the periphery, descending 
in front; aperture oblique, roundly lunate, broader than high; 
peristome thin. 

Major diam. 11, min. 8, height 5£ mm. 

Hob. Near Mergui (Philippi). 

There are two specimens of shells with this name in the British 
Museum. Though they differ a little from Philippi's and Pfeiffer’s 
descriptions they agree, on the whole, fairly. 

317. Cryptosoma austeni, Collinge, Jour. Mai. vii, 1898, p. 2, pi. 1, 

figs. 1-5. 

“ Shell: apex depressed, thin, striae definite, brownish or horn 
colour.” Whorls 3|. 

Animal light yellowish brown, darker on the head and posterior 
dorsum, which latter is shortly keeled. Right shell-lobe well- 
developed, left lobe very large.... Caudal mucous pore large, with 
no overhanging groove. .. Eoot-sole divided. Length of animal 
(in alcohol) 22*5 mm. 

Sab. ? Sent from Calcutta, but probably derived from some other 
place. 

In a brief account of the anatomy it is pointed out that the 
generative organs differ in several points from those of C. prcestans. 
[The shell is very unlike that of Cryptosoma ; more like that of 
Cryptaustenta bensoni.'] 
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[Subfamily DURGELLIN^E. 

Durgellinee, Godwin-Austen, Mol. Ind. i, 1888, p. 263 (typical 
genus Durgella ); ii. 1898, p. 60. 

Shell globose or much depressed, thin, often membranaceous. 
Animal with ample shell-lobes on both sides, nearly concealing the 
shell in life. The amatorial organ is present in some genera, 
absent in others. The radula is very broad, with a great number 
of similar, closely-packed, curved teeth on narrow plates, in some 
species as many as 400-500, either plain or with a pectinate side. 
Jaw generally thin and weak, stouter in some.] 

Genus DURGELLA. 

Durgella, Blf. A. M. N. H. (3) xi, 1863, p. 81; Godwin-Austen, 
Jour. Linn. Soc., Zool. xv, 1881, p. 291 (anatomy): id. Mol. Ind. 
i, 1883, p. 142 ; ii. 1898, p. 60 ; ii, 1907, p. 206. 

Type, D. levicula , Bs. 

Range. Probably the greater part of the Indo-Malay Region. 

Shell thin, Vitvina- like, of four whorls, with a large oblique 
mouth. 

Lobes of the mantle partially covering the shell when expanded, 
the right shell-lobe being broad and triangular, the left also 
triangular and reflected over the edge of the shell from near the 
respiratory orifice. Dorsal lobes moderate. A broad peripodial 
fringe; the mucous pore is well developed, with a large overhanging 
lobe; sole divided into 3 parts longitudinally. In the generative 
organs a dart-sac is large and usually present, sometimes absent; 
the spermatheca is of moderate size, wide at the base, then con¬ 
stricted, and broader again at the end; there is no distinct kalc-sac, 
though an expansion may be noticed at the junction of the vas 
deferens. 

The jaw is thin, membranaceous, almost straight on the cutting- 
edge. The odontophore is broader than long, with a minute 
rhachidian tooth, generally unicuspid; the lateral teeth are 
excessively numerous, there being no broad plates near the 
middle, but a gradual diminution takes place in size from the 
innermost to the outermost tooth, all having a serrated curved 
edge with numerous cusps. 

a. Typical forms from Eastern Himalaya , Assam , and Burma. 

318. Durgella levicula, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 391; 

Blf A. M. N. H. (3) xi, 1863, p. 81; id. (Nanina) J. A. S. B. 

1866, 2, p. 87; Pfr. (Helix) Mon. Hel. v, 1868, p. 48; H. fy T. 

(Helix) C. I. 1876, pi. 90, figs. 1,4; Godwin-Austen, Jour. Linn. 

Soc., Zool. xv, 1881, p. 291 (anatomy) : Nevill (Nanina), Hand-l. 

i, 1878, p. 26 ; Godwin-Austen, Mol. 2nd. i, 1883, p. 142; id. t.c. 

ii, 1898, p. 61, pi. 76, figs. 1-6 (anatomy). 

Shell subperforate or very narrowly perforate, globosely de- 
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pressed, thin, almost smooth, more or less polished, translucent, 
whitish horny, in some cases faintly striated with subobsolete spiral 
lines; spire convex, apex obtuse, suture impressed; whorls 3£, 
rapidly increasing, the last rounded at periphery, moderately 
tumid beneath; aperture oblique, large, roundly lunate; peristome 
thin, slightly arcuate above, columellar margin subvertical, slightly 
reflected. 

Major diam. 8£, min. 7, height 5 mm. 








A. Animal, view of right side. From a spirit-specimen. 

B. Ditto, left side. Ditto, much enlarged. 

C. Extremity of foot and lobe above mucous gland*, as in life. 

D. Jaw, x 3, and teeth of radula, the centre and admedian. 

E. The generative organs, x 6. 

F. Shell, with sutural spiral, x 3.] 


Hab. Tenasserim; Phie Than, Methan at base of Mule-it 
Hange, &c. This or closely allied forms are found in Pegu, 
also Balasore Hills, Orissa (W. T. B.) ; Golconda in North¬ 
eastern Madras (Beddome). 

Animal pale ochre, with a dusky line on the upper part of the 
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extremity of the foot, also on the neck, tentacles moderately 
long. 

Mantle-lobes moderately developed. Spermatheca thick, short, 
and wide at the base, with a swollen wide terminal portion. 
Dart-sac large, cylindrical, but twisted in form. The vas deferens 
joins the mple organ close to the retractor muscle; without 
kalc-sac. 

The teeth in the radula exceed 170.1.. 170: the rhacbidian tooth 
is very minute; the laterals very numerous and closely set together, 
their upper edge serrated with 5 or 6 points each, and they 
diminish gradually in size outwards. There are upwards of a 
hundred rows of teeth in the odontophore. The jaw is very thin 
and membranaceous, nearly straight in front. 

[319. Durgella rogersi, Godwin-Austen, Mol. Ind. ii, 1907, p. 205, 
pi. 115, figs. 4, 4 a, pi. 116, figs. 7, 7 a. 

Shell globose, very thin, # membranaceous: it was impossible to 
remove the animal preserved in spirit without tearing it. Whorls 
3|; colour pale straw, apex flatly rounded. 

Hab. Paphunta Valley, South Andamans ( G . Rogers). 

Animal about 20 mm., contracted in spirit. Foot long behind, 
pointed, keeled, narrow; sole divided; peripodial grooves with 
parallel streaking running from them to the margin of the foot. 
A fairly large rounded right shell-lobe rising on the side of the right 
dorsal lobe; the left shell-lobe smaller than the right, rounded on 
the margin; both shell-lobes somewhat thickened, pale-coloured, 
unmarked, and smooth. 

The genitalia were not, unfortunately, got out in a state for 
description. The penis is simple, like that of D. levicula ; no 
amatorial organ seen. 

Jaw very thin, almost straight in front, only a slight convexity 
in the middle. 

Radula consists of an enormous number of teeth; there are at 
least 500 in the row, and 70 rows can be counted. It was got, out 
in a nearly perfect state, but the filmy edges got folded under it; 
and it is most difficult when this occurs to spread them out again, 
rendering counting impossible. The teeth are more numerous in 
this radula and more minute than in any I have seen hitherto; 
they are in form of similar type to those of Durgella levicula and 
mairarigemis, of Tenasserim and the Kbasi Hills respectively, but 
still closer to the outermost teeth of Durgella ? sumbaensis , Gr.-A. 
{vide Mol. Ind. vol. ii, pi. 79, fig. 8 6), which may possibly belong 
to Lamproeystis , and points to this last genus having a position 
rather with the subfamily Durgellince than any other.] 

320. Durgella concinna, sp. n. 

Nanina levicula, Blf. J. A. S. B. 1865, 2, p. 87, pt.; Nevdl, Rand-l. 
i, 1878, p. 26, pt.: nec Bs. 

Shell subperforate, depressedly globose, fairly solid, smooth, with 
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a resinous lustre, translucent, pale, almost whitish horny; spire 
low, convex, apex obtuse, suture shallow; whorls 3|,. rapidly 
increasing, slightly convex above, the last ascending near the 
mouth, rounded at periphery, rather tumid beneath; aperture 
oblique, roundly lunate; peristome thin, margins converging, 
columellar curved, vertical above, slightly reflected. 

Major diam. 7, min. 6, height 4 mm. 

Hab. Thayet Myo, Prome, and Akpuktoung in Upper Pegu. 

This is distinguished from D. levicula by being much more solid, 
by lower spire, and much smaller mouth, the diameter of which 
measures 3| mm. in a specimen 7 mm. in major diameter, whilst 
in a D. levicula of similar size it is over 4. 

321. Durgella erratica, Godwin-Austen ( Austenia), P. Z. S. 1888, p. 241. 

Nanina levicula, Blf. J. A. S. B. 1865, 2, p. 87, pt.; Nevill, Hand-L 
i, 1878, p. 26, pt.: nec Bs. 

Shell openly perforate, globosely depressed, thin, translucent, 
smooth, slightly polished, pale amber or brownish; spire Nearly 
flat, slightly convex, suture shallow; whorls 3|-4, rapidly in¬ 
creasing, flatly convex above, the last much larger, scarcely 
descending in front, rounded at the periphery, convex beneath; 
aperture oblique, diagonal, ovately lunate ; peristome thin, upper 
margin slightly depressed, columellar oblique, reflected. 

Major diam. 8, rain. 7, height 4 mm. 

Hab. Pingoung, Shan Hills, Burma ( Spratt ); Bassein District, 
Pegu ( W. T. B.). Distinguished from D. levicula by more opeu 
perforation, a rather thicker shell, and a smaller mouth. 

*322. Durgella assamica, Godwin-Austen , Jour. Ztnn. Soc., Zool. xv, 
1881, p. 294, pi. 20, figs. 5, 6, 8, pi. 21, figs. 2,4,4 o, 6; id. Mol. 
Ind. ii, 1898, p. 63, pi. 77, figs. 1-6 (shell and anatomy). 

[Vide fig. 76, B-B4, p. 220.] 

Shell imperforate, subglobosely depressed, thin, membranaceous, 
smooth, olive-brown; spire low, suture impressed ; whorls 4, 
rapidly increasing; aperture ovately lunate, oblique; peristome 
thin. 

Major diam. 9*5, min. 8*2, height (from figure) 5 mm. 

Hab. Paniputer tea-garden near Tezpur, Assam ( Lumsden ). 

No dart-sac found in the two specimens examined. Sperma- 
theca longer than in D. levicula. A large overhanging lobe to 
the mucous pore. Peripodial lines strongly marked and triple. 
Odontophore as in D . levicula. 

*323. Durgella mairangensis, Godwin-Amten, Mol. Ind. ii, 1898, 
p. 64, pi. 77, figs. 7-11 (shell, details of anatomy, and radula). 

Helicarion salius, Godwin-Austen, J. A. S. B. 1876, 2, p. 313: 
nec Bs. 

Shell globosely depressed, thin, smooth, shining, pale straw'- 
colour; spire very low, almost flat, suture shallow ; whorls 3, the 
last rounded, tumid beneath; aperture oblique, descending, ovately 
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lunate, columellar margin oblique until close to last whorl, where 
it becomes vertical, slightly thickened, and reflected. 

Major diam. 7*5, min. 6, height (from figure) 3*75 mm. 

Bab. Mairang, North Kbasi Hills ( Godwin-Austen). 

Animal pale yellowish, rather more orange on foot, a dusky 
line on upper surface of extremity of foot. Length about 0*6 inch. 
Dart-sac present; spermatheca rather short. Rows of the 
odontophore with 320.1.320 teeth, which are larger than in 
D. levicula. 

This is very near D. salius, and has the same habit of jumping 
when touched. 

324. Durgella salius, Bs. (Vitrina) A. M. N. H. (3) iii, 1859, p. 189 ; 
Pfr. (Vitrina) Mon. Hel. iv, 1859, p. 799 ; H. $ T. (Vitrina) C. I. 
1876, pi. 65, figs. 8,9; Nevill (Helicarion), Hand-l. i, 1878, p. 14; 
Godwin-Avusten (Austenia), Mol. lnd.X , 1883, p. 152, pi. 37, fig. 1; 
id. t. c. ii, 1898, p. 65. 

Shell imperforate, subglobosely depressed, not very thin, smooth, 
more or less polished, sometimes indistinctly closely striated, 
translucent, pale yellowish ochraceous; spire scarcely convex, 
apex not prominent, suture very slightly impressed; whorls 3^, 
rather flattened above, the last sometimes descending a little iu 
front, rounded at periphery and beneath; aperture oblique, 
lunntely subovate; peristome not very thin, margins converging, 
upper very slightly arcuate, columellar sinuate, rounded, sub¬ 
vertical above. 

Major diam. 9|, min. 7, height 4| mm. 

Hab. Khasi Hills, Teria Ghat; Lower Himalayas of Sikhim, 
common at Pankabari. 

Animal not examined. In one shell there is part of an epi- 
phragm remaining. Gol. Godwin-Austen has suggested (Mol. 
Ind. ii, p. 65) that this species belongs to Durgella . The name is 
derived from the jumping habits of the animal. 

*325. Durgella ? seposita, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 267; 

Pfr. (Helix) Mon. Hel. v, 1868, p. 51. 

“ Shell imperforate, conoidlv subglobose, thin, obsoletely 
obliquely striated, white, covered with a horny epidermis; 
spire low, conoidal, apex obtuse, suture slightly impressed ; 
whorls 3, scarcely convex above, the last large, ventricose, 
forming almost the whole shell, area around the umbilicus 
slightly hollowed; aperture large, oblique, roundly lunate j 
peristome thin, straight, columellar margin descending with a 
curve, scarcely expanded. 

“Major diam. 7, min. 5|, axis 5 mm.; length of aperture 4£, 
breadth 4." (Benson, in Latin.) 

Hah. Near Darjiling. 

Although Sikhim has been very thoroughly searched since this 
species was named, no other specimens have been found, and 
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there must remain some doubt as to whether there may not have 
been an error in the locality, or whether the solitary specimen 
procured was not the young of some better-known shell. Two 
specimens from Theobald’s Collection, now in the British Museum, 
do not agree satisfactorily with the original description. 

b. Aberrant form. 

*326. Durgella khasiaca, Godivin-Austen, Mol. hid. i, 1883, p. 145; 
pi. 39, figs. 7,7 a, 7 b } 8, 8 a, 8 b (shell, jaw, and radula). 

“ Shell depressedly ovate, thin, horny, shiny, smooth, with 
close, fine, transverse lines of growth; colour pale ochraceous 
olive; spire very depressed, flatly convex, suture shallow; 
whorls 3, rapidly increasing; aperture oblique, flatly ovate; 
columellar margin but weakly developed.” (Godwin-Austen.) 

Major diam. 6*7, min. 5, height (from figure) 3 mm. 

Hah. West Khasi Hills. 

The radula is very remarkable; it contains 250.1.250 teeth in 
120 rows: the rhachidian is elongate, with three terminal equal¬ 
sized points; the lateral teeth are all alike, much curved and 
terminally bicuspid, the outer point slightly in advance of the 
inner. All decrease gradually in size outwards. Jaw thin and 
horny, nearly straight in front. 

There is some slight resemblance to the radula of this species in 
Girasia crocea , but both shell and animal are very different. 

Genus IBYCUS. 

Ibycus, Heynemann , Mai. Bldtt. x, 1862, p. 142. 

Leptodontarion, subg. of Helicarion, described by Paul 8f Fritz 
Sarasin y Land-Mollusken von Celebes t p. 124 (1899). 

Type, I. Jissidens, Heynemann. 

Range. Sikhim. 

The original type of this genus was a spirit-specimen in very 
bad condition, all the posterior half of the body, half the mantle, 
and part of the shell having been lost. The radula shows re¬ 
markable characters. There is no median row of broader plates 
as in so many Limacidse; the rhachidian tooth is much broader at 
the base than at the point, the shovel-like point rising up like a 
spoon. The side teeth have two cusps, each projecting forward 
and connected with a plate behind, and pass gradually into rather 
smaller but similar teeth, each side of a row running backward 
from the middle tooth, “so as to resemble a flight of cranes.” 
The jaw has a projecting median process, as generally seen in 
Macrochlamys, thus differing from other species of the 1Durgellinas. 

With this remarkable form Col. Godwin-Austen’s Durgella 
minuta may perhaps be connected, as it has a somewhat similar 
radula. 

[The shell of the type species is very different from that of minuta , 
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being conoid, of 34 to 4 whorls, and the Sarasins do ilot describe the 
internal anatomy, which may prove very different from Ibycus. I 
give figures of the radula of both Leptodontarion albacuminatus and 
L. coriaceus (fig. 76, D, E, p. 220). Leptodontarion should be 
included in the subfamily Dur'gellince.'] 

327. Ibycus fissidens, Beynvtnann, Mai. Bliitt. x, 1862, p. 142, pi. 1, 

fig. 3 (radula). 

[ Vide fig. 76, C, p. 220.] 

Shell imperfect, convex, horny-leathery, brittle, translucent, 
amber-coloured, highly polished, with neat lines of growth. It is 
shovel-shaped, with the apical portion wanting, and may be part of 
a shell like that of Girasia. 

The breathing-orifice appears to lie far forward. A mantle 
covers the anterior half of the body and, as in Limax , is united 
with the sole. Surface of the mantle distinctly-tubercular Jaw 
with a prominent centre. 

Badula as. described under the genus. No size mentioned. 
The shell, if figured of natural size, may have been half an inch 
long, and the whole animal possibly 2 inches, but this is un¬ 
certain. 

Bab. Sikhim, at a height of 5600 feet (ScTilayintiveit). It should 
be remembered that some of the Schlagintweit collections, from 
Sikhim especially, were wrongly labelled. 

328. Ibycus minutus, Godwin-Austen (Helicarion), J. A. 8. B-. 1876, 

2, p. 313, pi. 8, fig. 1; id. (Durgella) Mol. Ind. i, 1883/p. 144, 
pi. 39, figs. 1-6 (shell, animal, radula, &c.). 

[ Vide fig. 76, A-A 5, p. 220.] 

Shell imperforate, depressed, ovate,translucent, smooth, polished, 
lower portion membranaceous, brownish with an olive tinge; 
spire nearly flat, suture impressed ; whorls 2|, rapidly increasing, 
the last rounded at periphery, slightly flattened beneath; aperture 
very oblique, diagonal, lunate, roundly ovate; peristome thin, 
margins converging, columellar above slightly inclined to the right. 

Major diam. 7, min. 5, height 3 mm. 

Bab. Under Toruputu Peak, Dafla Hills, also Jaintia Hills and 
Noa Dehing, Assam ( Godwin-Austen). 

Animal, when alive, pale horny; tentacles and line from them 
to the mantle dark-coloured, also a dark line down the upper 
surface of the foot behind the mantle. Lobes of mantle just 
covering the edge of the shell. The anterior portion of the body 
is much shorter than the posterior portion. Total length about 
0*7 inch. A well-marked hooked process above the mucous 
gland. The middle portion of the sole of the foot is black 
throughout. 

Badula with a straight unicuspid rhachidian tooth, increasing in 
width near the base, and numerous curved lateral bicuspid teeth, 
similar in form to each other and gradually decreasing in size as 
they are inclined backwards on each side of the central tooth. 
There is thus a very considerable likeness to the arrangement in 




[Fig. 76.— Ibycus minutus. 

A. Animal, from life, natural size, right side view. 

A1. Ditto, from spirit-specimen, right side view, x 4. 

A2. Ditto, extremity of foot in life. A 4. Shell, x 2 4. 

A 3. Jaw. X 20. A 5. Teeth of the radula. X about 626. 

Durgdla assamica. 

B. Mantle-zone, removed from animal to show the shell- and dorsal 

lobes: enlarged. B1. The genitalia: much enlarged. 

B 2. Portion of side of foot, to show the three peripodial grooves. 

B 3. Three teeth of the radula. B 4. Jaw. x 16. 

C. Ibycut Jissidens, teeth of radula (after Heynemann). 

D. Leptodontarion albacuvdnatus (after P. & F. Sarasin): highly magnified. 

E. - coriaceus (ditto): ditto.] 


IBYCUS.—SATIELLA. 


221 


Ibycus. [There was sufficient to show in the generative organs the 
presence of the ainatorial organ and simple form of male organ.] 
Animal not differing much from Durgella. Col. God win-Austen 
has called attention to the similarity of the radula in the Assam 
and Celebes shells of the genera Ibycus and Lejytodontarion. 

Teeth in the radula 190.1.190 in each row. Jaw slightly 
arched, without a median projection. 


Genus SATIELLA * 

[Fig. 77, p. 222.] 

Type, S. deJc7iane)isis, Godwin-Austen. 

Range. Southern India. 

Shell very thin and membranaceous, Vitrina-like, depressedly 
globose or depressed, with few whorls and a large mouth. 

Mantle with well-developed shell-lobes extending over the shell. 
Behind the shell the foot is generally carinate and ends posteriorly 
in a long lobe, on the under side of which is the mucous pore 
The sole has a median and two lateral tracts, clearly divided. 
There is no dart-sac or amatorial organ; the spermatheca is club- 
shaped, a pear-shaped or cylindrical body with a narrow neck 
opening into the oviduct. The vas deferens expands gradually into 
a wider portion (epiphallus ?) leading to the short caecum, to which 
the retractor muscle is attached. 

Teeth very numerous, in S. levidensis (fig. 77, F) 350 to 400 on 
each side of the rhacliidians; the median and admedian teeth 
appear to be bicuspid, whilst some of the outer teeth have a 
multicuspid outer edge like that of a saw. 

Both the shell and radula differ considerably from those of 
Dicrgella. 


329. Satiella dekhanensis, Godioin-Austen (Durgella), Mol. Ind. ii, 
1898, p. 68, pi. 78, figs. 1-2 d (shell and animal); var. bicolor , 
figs. 3-5 (shell, animal, and generative organs). 

[Fig. 77, A, B.] 

Shell very thin, quite membranaceous and soft, depressed, 
translucent, smooth, polished, rich sienna-brown in colour; spire 
low, apex flat, suture linear; whorls 3|, the last large, sometimes 
angulate at periphery (perhaps through pressure); aperture lunately 
ovate; peristome very thin. 

Major diam. 18*5, min. 15, height about 8 mm. 

Uab. Travancore, in Southern India. 

The shell is so soft that it is difficult to say whether the peri¬ 
phery is subangulate or not. 

Animal (fig. 77, A) with a narrow foot, sharply keeled behind, and 
* From “ Sati tf or “ Durga,” also known as “ Parvati.” 
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a pointed lobe overlying the narrow linear mucous gland. Shell- 
lobes (B) ample and probably in life cover the whole shell; they are 
smooth and paler than the remainder of the animal; they are not 
continuous round the back of the shell as in Austenia. Animal 
grey or pale ruddy ochre. Jaw (D) soft and horny, straight 
in front. Teeth very numerous; central tooth minute, pointed; 
lateral teeth serrated; minute as in S. leyiclensis. 

In the genitalia (C) no dart-sac; a penis papilla (E). The 
spermatheca is a moderately long blunt sac, attached by a short 
stem. The retractor muscle of the penis is very strong, given off 
where the vas deferens joins; no trace of a kalc-sac or flagellum. 



[Fig. 77 .—Saticlla dekhanensis. 

A. Animal, view of the right and left sides, life-size, and extremity of foot 

from beneath, X 6. From spirit-specimen. 

B. Mantle-zone detached from the animal, showing shell- and dorsal lobes. 

Satiella dekhanensis, var. bicolor. 

G. Generative organs. X 3. 

D. Jaw. X 18. 

Satiella levidensis. 

E. Male organ opened out on side. X 3. 

F. Central tooth and admedians, x 276, and four admedian teeth still 

more enlarged.] 
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330. Satiella Christian®, Theobald (Vitrinia), J. A. S. B. xxxiii, 1864, 

p. 245; H. <$• T. (Vitrina) C. I. 1876, pi. 66, figs. 7, 10; Nevill 
(Helicarion), Hand-l. i, 1878, p. 14: Godurin-Austen, A. M. N. II. 
(5) viii, 1881, p. 377; id. (Durgella) Mol. Ind. ii, 1898, p. 65, 
pi. 79, figs. 1-6 (shell, animal, and anatomical details). 

Shell imperforate, globosely depressed, thin, translucent, smooth, 
polished, pale yellowish homy; spire almost fiat, suture impressed ; 
whorls 3£, convex, rapidly increasing, the last rounded at peri¬ 
phery, swollen below; aperture oblique, roundly lunate ; peristome 
thin, slightly arcuate above, columellar margin subvertical. 

Maior diam. 13, min. 11, height 8 mm. A smaller specimen is 
10x5x6 mm. 

Hah. Andaman Islands, Port Blair. 

Animal in spirit-specimen about 1£ inches long. Whole body 
dark, with the shell-lobes conspicuously pale-coloured. Shell- 
lobes of mantle large. No dart-sac; the spermatheca long and 
small, expanding at the end into a large pear-shaped sac. 

In each row of the radula there is a very minute rhachidiair 
tooth, terminally bicuspid, followed by curved bicuspid laterals, 
towards the margin these laterals show the pectiniform edges 
characteristic of the genus. Jaw straight, with a slightly convex 
edge. 

It will be seen that the teeth cf this radula differ considerably 
from those of 8. levicula and its allies. 

331. Satiella levidensis, Godwin-Amten (Durgella), Mol. Ind. ii, 

1898, p. 78, pi. 68, figs. 6-9 (shell, animal, and radula). 

[Fig. 77, E, F.] 

This is distinguished from 8. dekhanensis by its much higher 
spire, globose form, and smaller size; whorls 4; the spire is 
exserted and blunt; surface smooth, colour pale green and 
ochraceous. 

Major diam. 10*5, axis (not height) 5*5 mm. Another speci¬ 
men measures 13 x 10| x 7 mm. 

Hah. Tinnevelly Hills, Travancore. 

Animal like 8. dekhanensis. The lingual ribbon consists of 
about 68 rows, each of about 350 to 400.1.350 to 400 teeth, very 
closely packed. The rhachidian tooth is small, unicuspid; lateral 
teeth long, uniform, and terminally bicuspid, the outermost being 
serrated on the outer side below the bicuspid apex. Jaw leathery, 
as in 8. dekhanensis. 

These South-Indian species are most nearly allied to the 
Andaman 8. christiance. 

332. Satiella flexilis, sp. n. 

Shell imperforate, subglobosely depressed, very soft and flexible, 
scarcely retaining its shape, smooth, moderately polished, diapha¬ 
nous, pale greenish ; spire low, but apex sb'ghtly prominent, blunt, 
suture shallow; whorls 4|, convex, the last rounded at the 
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periphery, slightly tumid beneath; aperture oblique, lunately 
semiovate; peristome thin, upper margin slightly arcuate, colu- 
mellar curved, subvertical above. 

Major diam. 13, min. 10|, height about 6| mm. 

Hab. Nilgiri Hills ( Bedclome ). A shell from Sispara Ghat, 

collected by myself, is apparently the same. 

This is more tumid than S. jjertenuis or S. leviclensis and is 
even thinner and more flexible. It can easily be recognized by its 
greenish colour. 

333. Satiella compressa, sp. n. 

Shell imperforate, depressed, thin, membranaceous, slightly 
flexible, smooth, with obsolete transverse striation, pale rufescent 
brown; spire very low, conoidal, apex subacute, suture scarcely 
impressed. Whorls 4^, flatly convex above, the last bluntly sub- 
angulate at the periphery, somewhat flattened beneath; aperture 
oblique, lunately and subangulately ovate; peristome thin, upper 
margin arcuate, columellar oblique. 

Major diam. 17|, miu. 14£, height 6| mm. 

Hub. Tirrhiot Ghat, Wynaad. 

This is easily recognized by its large size and compressed shape. 

334. Satiella pertexrais, sp. n. 

Shell imperforate, depressed, very thin, submembranaceous, 
smooth, not highly polished, pale yellowish brown; spire scarcely 
raised, but apex prominent, papillar; suture shallow; whorls 5, 
at first clbsely wound, then increasing more rapidly, flatly convex, 
the last subangulate above the periphery, then rounded, more 
tumid beneath ; aperture oblique, lunately ovate; peristome thin, 
columellar margin obliquely curved, finally vertical above. 

Major diam. 15^, min. 12|, height about 6| mm. 

Hab . Wynaad ( Beddome ). 

This is considerably larger than S. levidensis and with an 
additional whorl. The last whorl, too, is broader. 

*335. Satiella membranacea, Bs. (Vitrina) A. M. N. H. (2) xii, 
1853, p. 93; Pfr. (Vitrina) Mon. Hel. iv, 1859, p. 792; H. Sc T. 
(Vitrina) C. 1. 1876, pi. 152, fig. 10. 

“ Shell much depressed, submembranaceous, obsoletely obliquely 
striated, striae very close towards the apex, pellucid, greenish 
horny, polished, slightly convex above, apex flattened, suture 
scarcely marginate; whorls 3§, rapidly increasing, the last broad 
in front, flattened beneath, rounded at the narrow periphery; 
aperture oblique, ovate, the upper margin arcuate forwards. 

“ Major diam. 11, min. 8, height 4 mm.” ( Benson , in Latin.) 

Hab. Balcadua (apparently a pass of this name), Ceylon. 

I have not seen this shell, which is evidently an ally of 
S. cUJchanemis, but much more depressed. 
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Genus SITALA. 

Sitala, If. Adams, P. Z. S. I 860 , p. 408. *• 

Conulema, Stoliczka, J. A. S. B. 1871, 2, p. 236. 

Sitala, Godwin-Austen, Mol. Ind. i, 1882, p. 25. 

Type, S. infula , Bs. 

Range. Indo-Malay Region. 

“ Shell conoidal, thin, consisting of many, usually spirally-ribbed 
or striated whorls; base convex, narrowly or indistinctly um- 
bilicated; margin of the aperture thin, not expanded; outer 
simple.” (Stoliczka.') 

Typical examples of the genus are more or less trochiform and 
horny, and, as a rule, surrounded by spiral costulation. A large 
number of small species may belong either to this genus or to 
Kaliella , or possibly to other forms. As a rule, those referred to 
Sitala are distinguished by spiral sculpture, sometimes very fine 
and only visible under a microscope. But in some cases the 
characters of the radula, despite the presence of spiral sculpture, 
have caused the species to bh referred to Kaliella. 

“ Animal (of typical species) narrow, long (generally equal to 
twice the greater diameter of the shell); pedicles long, tentacles 
much shorter; lateral line (peripodial groove) distinct, the margin 
beneath it smooth; gland at the end of foot large, superseded by 
a distinct horn; sole grooved ; two shell- and two dorsal lobes to 
the mantle, all of them small and with no separately produced 
appeudages, but slightly extended on either end; genital organs 
with or without an amatorial gland; a simple appendix to the 
penis, produced into the penis retractor; receptaculum seminis 
(spermatheca) terminating with a bulging end, bedded in the 
posterior portion of the' oviduct and prostata. Jaw thin, trans¬ 
parent, smooth, indistinctly or finely concentrically striated in the 
middle. Radula large, consisting of numerous (above 100) trans¬ 
verse rows, each with very numerous (300 to above 400) teeth, a 
very few median teeth being conspicuously larger than the laterals, 
which are narrow, pectiniform, and very gradually decreasing in 
width.” (1 Stoliczka,.) 

Unfortunately the animal of only two species (infula and 
attegia ) has been examined. These differ in the presence or 
absence of a dart-sac or amatorial organ. 

A. Typical , subtrochiform or turbinate , spirally ribbed. 
a. Columella slightly reflected . 

336. Sitala infula, Bs. (Helix) A. M. N. JET. (2) ii, 1848, p. 160; Pfr. 
(Helix) Mon. Hel. iii, 1853, p. 58; id. vii, 1876, p. 103; Stoliczka 
(Conulema), J. A. S. B. 18/1, 2 , p. 239, pi. 18, figs. 5-9 (shell, 
animal, and anatomy); 1873,2, p. 16, footnote; H.tyT. (Helix) 
C. I. 1876, pi. 54, fig. 9 ; Nevill, Banina (Sitala), Hand-l. i, 1878, 
]>. 33; Godwin-Austen, Mol. Ind. i, 1882, p. 26, pi. 8 , figs. 1-1/ 
(shell, animal, and anatomy). 

Q 
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Helix turbiniformis, Bs. J. A. S. B. vii, 1838, p. 218 (no description): 
nec Pfr. 1839. 

Shell subperforate, subtrochiforra, thin, not polished above, 
faintly striated obliquely, with longitudinal (spiral) raised lines 
often obsolete on the lower whorls, and finer ribbing intercalated 
between them, translucent, greyish horny; spire conical, suture 



[Fig. 78 .—Sitala inftila. 

A. Animal from life (after Stoliczka). 

B. Mantle-zone, showing shell- and dorsal lobes (after Stoliczka). Enlarged 
0. Jaw. X 30. 

D. Teeth of radula. X 475. 

E. Generative organs (after Stoliczka). Enlarged. 

Si/alu attcgia. 

F. Generative organs (after Stoliczka). 

Sitala vulcattia. 

G. Part of the generative organs, x 3*4.] 
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impressed; whorls 6, convex, the Inst angulate, the angulation 
disappearing near the mouth, base slightly convex, smoother, 
marked with radiating strise and impressed subdistant concentric 
lines ; aperture subquadrately lunate, very little oblique; peristome 
simple, straight, columellar margin subvertical, becoming vertical 
above, and slightly reflected. 

Major diam. 7|, min. 7, height 7 mm. 

Hob. Throughout Bengal and Orissa. Recorded from Calcutta, 
Murshidebad, Raniganj, Rajmehal Hills, Patharghatta in Behar, 
and Talchir in Orissa. Specimens from the last named have 
7 whorls, and measure 8 mm. in major diameter and 7| in height. 
Nevill includes specimens from Arakan, Bassein, and Moulmein 
in Burma. Shells are also said to have been found at Poona and 
in parts of Southern India, but this requires confirmation. 

Animal leaden grey with a pinkish tinge, spotted and striped 
darker. No dart-sac. The vas deferens joins the male organ on 
the distal side of the retractor muscle, being slightly expanded 
near the penis, but without kalc-sac or other • appendix, and there 
is a distinct caecum to the muscular attachment. 

Jaw finely striated, arqhed, scarcely projecting in the middle. 
Radula containing 150.3.1.3.150 (Stol .)—120.3.1.3.120 
( Q.-A .)—teeth in each row, about 100 rows being present; the 
seven median teeth are conspicuously larger than the others and 
bicuspid, the laterals pointed with 2-5 cusps on the outer side. 

337. Sitala attegia, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 184; 
Theobald (Helix), J. A. S. B. xxvi, 1857, p. 250; Pfr. (Helix) 
Mon. Hel. v, 1868, p. 91 ; id. t. c. vii, 1876, p. 104; Stoliczka 
(Conulema), J.A. S. B. 1871,2, p. 237, pi. 18, figs. 1-4 (anatomy); 
H. £ T. (Helix) C. 1. 1876, pi. 86, figs. 6, 7; Nevill, Namna 
(Sitala), Hand-l. i, 1878, p. 33; Godtoin-Awten, Mol. Jnd. i, 1882, 
p. 29, pi. 8, figs. 2-2/ (shell and anatomy). 

Shell narrowly perforate, subtrochiform, thin, obliquely striated, 
and with longitudinal (spiral) subdistant raised lines, stronger on 
upper whorls, with minute flexuous striation interposed (the latter 
only seen under a microscope), translucent, pale yellowish or 
brownish horhy; spire conical, suture impressed; whorls 7-7|, 
convex, slowly increasing, the last carinate, convex beneath, 
radiately striate, and marked with distant concentric impressed 
lines; aperture oblique, subquadrately lunate; peristome thin, 
straight, columellar margin vertical, broadly triangularly .reflected, 
partly covering the perforation. 

Major diam. 10, min. 9, height 9 mm. Some specimens are 
12| mm. in diameter and 10| high; others are as small as 6 mra. 
in diameter. 

Hab. Throughout Pegu and Tenasserim, and in Upper Burma, 
also being found at Bkamo r according to Nevill. Recorded also 
from Ava,Prome,Akouktoung,‘Moulmein, Ataran Valley, Phiethari 
Tenasserim Valley, Mergui, and, according to Nevill, PrepaTls 

Q 2 
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Island. Specimens have also been received from the Andamans 
(var. cadelli , Nev. MS.) and the Nicobars. 

The shell in this species varies much ,* some are thin and homy 
with the spiral ribbing almost obsolete, in other cases the shells 
are thicker and the ribbing strong throughout. Prom S. infula it 
is distinguished by more open perforation and by lower spire. It 
is also, as'a rule, much larger, with more numerous whorls. 

Animal dull whitish, ridge of posterior part of foot grey, mantle- 
lobes light or sometimes pinkish grey, inner part of mantle with 
spots and stripes of dark pigment. The dart-sac is present and 
consists of a strong, tough, twisted tube; spermatheca club-shaped, 
swollen at the end, then narrowing to a tube, and again swollen 
near the orifice; vas deferens short and thin, expanding before 
joining the penis, which is connected with the retractor muscle by 
a long caecum. Jaw semicircular, scarcely projecting in the middle 
of the concave edge. Teeth of radula 200.2.1.2.200, in about 
100 rows, middle tooth long, tricuspid ? (too many cusps are re¬ 
presented in Stoliezka’s figure; he probably made the drawing by 
eye and not with a sufficiently powerful microscope), the next two 
broader, but passing into the narrower admedian, having one cusp 
in the outer edge; the marginals are serrated on the outer edge. 

[338. Sitala vulcania, sp. n. 

Locality. Narkondam Island, Bay of Bengal {G. Rogers , Oct. 
1904). 

It is interesting to find this genus on this small volcanic cone, 
lying some 85 miles east of the North Andaman Island. I have 
compared it with S. attegia , var. cadelli , Nev. MS., from the 
S. Andamans. There is considerable difference in form; the 
Narkondam shell is more sharply keeled than cadelli or typical 
attegia , and the whorls are more convex, the spire less high. 
Considerable difference is found in the sculpture: in the Andaman 
S. cadelli there is very fine irregular striation on the last whorl, 
with very regular distinct liration on the apical whorls; in the 
other, vulcania , there is coarse irregular striation on the last 
whorl, indistinct liration on the apical whorls, with slight indica¬ 
tion of same on the basal side. The animal was in a very good 
state of preservation. Foot divided, the usual peripodial grooves, 
and broad fringe below. Head darkish grey, also keel of foot. 
There is a very minute right shell-lobe. 

The generative organs agree very well with Stoliczka’s description 
and figure of Sitala infula , Bs. The penis and spermatheca are 
exactly the same, and the amatorial organ is absent, as in that 
species. 

The radula I was fortunate in extracting complete; it is very 
broad, having a large number of teeth in one row, the formula 
being 

210 . 2 . 1 . 2 . 210 
212 . 1 . 212 
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It is also curious to find that this radula is almost the counter¬ 
part of Sitala attegia, as described by Stoliczka (vide J. A. S. B. 
vol. xl, 1871, pt. 2, p. 238), but Stoliczka’s figures of the teeth of 
this genus are very misleading.] 

339. Sitala culmen, Blf. (Nanina) J. A. S. B. 1865, 2, p. 72; Pfr. 

(Helix) Mon. Hei. v, 1868, p. 94; Godwin^Austen, Mol. Ind. i, 
1882, p. 31, pi. 8, fig. 4 (shell). 

Shell very minutely perforate, trochiform, thin, pale brownish 
horny, translucent, obliquely striated, and with fine raised, rather 
distant, spiral lines, closer together near the base of each whorl; 
8 or 9 may be counted on the lower whorls, some stronger than 
others; spire conical, apex obtuse, suture impressed; whorls 6, 
convex, the last sharply keeled at the periphery, slightly convex 
beneath, marked with radiating striae and fine concentric impressed 
lines ; aperture slightly oblique, subquadrately lunate; peristome 
simple, thin, columellar margin vertical, triangularly reflected. 

Major diam. 5|, min. 5^, height ok mm. 

Hab, Pegu, Akouktoung on Irrawady River, and banks of 
Hsanda Hyoung, west of Henzada. 

Stoliczka referred this shell to S. attegia, and Nevill to S. infula . 
It is distinguished, however, both by smaller size, higher spire, 
and stronger sculpture. 

340. Sitala confinis, Blf. (Nanina) J. A. S. B. 1865, 2, p. 71; Pfr. 

(Helix) Mon. Hel. v, 1868, p. 83; H. § T. (Helix) C. I. 1876, 
pi. 159, fig. 8 ; Godwin-Austen, Mol. Ind. i, 1882, p. 32, pi. 10, 
fig. 2 (shell). 

Shell narrowly perforate, subtrochiform, thin, marked with 3 to 
4 distant spiral ribs on each whorl, and obliquely striated, whitish 
horny; spire conical, with the sides flat, apex slightly obtuse, 
suture impressed. Whorls 7-7^, the upper slightly convex, the 
lower nearly flat, last whorl sharply keeled, convex beneath, and 
finely radiately striated; aperture slightly oblique, subquadrately 
lunate: peristome thin, straight, columellar margin subvertical, 
triangularly reflexed. 

Major diam. 10§, min. 9|, height 9 mm. 

Hab. Thayet Myo and Ava ; Burma. 

From infula, attegia, and culmen this species is distinguished by 
stronger sculpture, and from arx by the sides of the spire being 
straight, not concave. 

341. Sitala arx, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 184; Theob. 

(Helix) J. A. S. B. 1857, p. 250; Pfr. (Helix) Mon. Hel. v, 
1868, p. 90; H. ty T. (Helix) C. 1. 1876, pi. 54, fig. 8. 

Shell narrowly perforate, conical, thin, faintly obliquely striated, 
and each whorl surrounded by about 4 strong, raised, thread-like 
ribs, smooth beneath, translucent, pale brownish horny; spire 
conoidal, the sides considerably concave, suture scarcely impressed. 
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apex acute; whorls 7§, the upper somewhat convex, the lower 
flat, the last acutely keeled, slightly convex beneath; aperture 
oblique, subtrapezoidal; peristome straight, thin, columellar margin 
slightly oblique, triangularly reflected. 

Major diam. 10, min. 9, height 8 mm. 

Bab. Therapuin or Therapon Hill, Tenasserim Yalley. 

Distinguished from all allied forms by the concave sides of the 
spire and the strong spiral costulation. 

342. Sitala palinaria, Bs. (Helix) A. M. N. H. (3) xiii,1864,_p. 137; 

Pfr. Mon. Bel. v, 1868, p. 75; H. $ T. (Helix) C. I. 1876, 
pi. 30, figs. 5, 6; Godwin-Austen , Mol. Ind. i, 1882, p. 36, 
pi. 10, fig. 3. 

Shell perforate, subturbinate, marked with spiral ridges, 5 or 6 
on the lowest whorl, 4 on the next higher, and with fine oblique 
regular raised lines above, smooth with radiating striae beneath, 
whitish honajf; spire conoid, with convex sides, apex obtuse, 
smooth, suture impressed: whorls 5|, convex, the last carinate, 
moderately convex beneath; aperture oblique, angularly lunate; 
peristome thin, straight, columellar margin broadly expanded 
above. 

Major diam. 7, min. 6J, height 5 mm. 

Bab. Nundydroog, in Mysore ( Benson ), and Wynaad {Beddome). 

The above is taken from a typical specimen fully grown received 
from Benson. The original type had 6| whorls and 7 spiral ribs 
and measured x 8 x 6 mm. 

343. Sitala liricincta, Stoliczha (Conulema), J. A. S. B. 1871, 2, 

p. 241, pi. 18, fig. 10; Pfr. (Helix) Mon. Bel. vii, 1876, p. 104; 
B. $ T. (Helix) C. I. 1876, pi. 132, fig. 7; NeviU, Kanina 
(Sitala), Band-l. i, 1878, p. 34; Godwin-Austen. Mol. Jnd. i, 
1882, p. 34. 

Shell subobtectly and minutely perforate, turbinate, spirally 
lirate, with about 4 strong ribs on each whorl, 5 or 6 on the lowest 
whorl, smoother on the base, with a few concentric raised lines 
near the periphery, ochraceous horny ; spire conical, sides slightly 
convex, apex obtuse, suture impressed; whorls 6|, convex, the 
last with a sharp rib representing a keel, but not distinctly angu- 
late, convex beneath; aperture nearly vertical, almost semicircularly 
lunate ; peristome thin, columellar margin slightly oblique, almost 
vertical and reflected, with a slight projection in front of the 
perforation. 

Major diam. 6, min. 5§, height 5 mm. (Stoliczka gives 
6*4 x 6x5*8.) 

Bab. On the banks of the Ataran Eiver, near Moulmein. 

Hear S. palmaria, but the spiral ribs are more distant and 
stronger, the last whorl is less distinctly keeled, the spire is higher, 
and the whorls more numerous. The animal has not been examined 
in either species. 
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The small projecting point of the reflected coluinellar margin of 
the peristome tends to recall that in Microcystina . 

b. Columella strongly reflected , thickened, and twisted. 

344. Sitala? gratulator, Blf. (Nanina) J. A. S. B . 1805, 2, p. 72; 

Pfr. (Hehx) Mon. Hel. v, 1868, p. 94 ; H. $ T. (Helix) C. I. 

1876, pi. 16, fig. 2; Nevill, Nanina (Sitala), Hand-l. i, 1878, 

p. 33; Godwin-Austen. Mol. Ind. i, 1882, p. 42, pi. 10, figs. 1,1 a. 

1 6 (shell). 

Shell perforate, trochiform, not very thin, obliquely striated and 
ornamented with strong spiral (longitudinal) raised lines above 
and more finely concentrically lined and radiately striate beneath, 
pale brownish horny; about 6 or 7 ribs on last whorl; spire 
conical, apex obtuse, suture impressed; whorls 5|, slowly and 
regularly increasing, convex, the last carinate at the periphery, 
flatly convex beneath ; aperture diagonal, subtrapezoidal, breadth 
exceeding height; peristome thin, margins united by a callus, basal 
sinuate, columellar forming a right angle with basal, reflected and 
thickened above and passing half round the perforation. 

Major diam. 6, min. 4*5, height 4 mm. 

Hah. Irrawady Valley, Pegu. Common about Thayet Myo, also 
at Akouktoung and Henzada. 

The animal has a small mucous pore at the posterior end of the 
foot, and a small lobe overhanging the mucous pore. The ey 
tentacles are long. These characters agree with those of S. infula. 
The very oblique mouth and twisted columella, however, may point 
to generic differences. 

B. Small shells of doubtful affinity , all under 6 mm. in diameter. 
a. Carinate , subperforate or narrowly perforate. 

345. Sitala gromatica, Godwin-Austen, Mol. 2nd. i, 1882, p. 32, pi. 10, 

fig. 5 (shell). 

Shell subperforate, pyramidal, trochiform, obliquely striated and 
spirally ribbed, with about 10 fine, thread-like, subdistnnt raised 
lines, closer together below near the suture, umber-brown; spire 
conical, sides nearly flat, suture shallow; whorls 7, convex, the 
last carinate at periphery, lower surface slightly convex, radiately 
and concentrically striated; aperture oblique, subquadrately lunate; 
peristome thin, columellar margin oblique, reflected. 

Major diam. 3|, height 3 mm. 

Bab. Manipur, North Cachar, and Khasi Hills. 

346. Sitala haroldi, Godmn-Austen, Mol. Ind. i, 1882, p. 33, pi. 10, 

fig. 7 (shell) ; id. t. c. ii, 1898, p. 47 ; id. P. Z. S. 1895, p. 448. 

Shell subperforate, trochiform, finely spirally lirate, about 10 
spiral lines on the lower whorls, radiately and concentrically striate 
on the base, brownish horny; spire conical, sides flat, suture 
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shallow; whorls 7, slightly convex, the last carinate ; nearly flat 
beneath; aperture oblique, subrhomboidal; peristome thin, colu- 
mellar margin oblique, forming an angle with basal. 

Diam. 3|, height 3 mm. 

Hab. Andaman Islands; South Andaman and Little Brother 
Island; also said to have been fouiyl on Katchall in the Nicobars. 

A small distinctly trochiform shell with fine spiral sculpture. 

[This is the species unnamed, Kanina ( Microcystis ), No. 200, 
p. 41, Nevill, Hand-1, i, and probably No. 208, p. 42.] 

347. Sitala ? phyllophila, Bs. (Helix) A. M. K. H. (3) xi, 1863, 

p. 320; Pfr. (Helix) Mon. Blei. v, 1868, p. 86 ; H.fy T. (Helix) 
C. 1 . 1876, pi. 61, fig. 10 ; Kevill , Nanina (Microcystis), Hand-L 
i, 1878, p. 41. 

“ Shell scarcely perforate, trochiform, thin, silky above, obliquely 
striated, polished beneath, under the microscope ornamented, both 
above and below, with minute, close, undulating spiral striation, 
translucent, pale horny; spire conical, apex rather sharp, suture 
somewhat'jinpressed; whorls 6|, convex, the last carinate ; aper¬ 
ture oblique, subquadrately lunate; peristome simple, straight, 
sharp, columellar margin vertical, reflected, broader above, partly 
covering the perforation. 

“Major diam. 5, min. 4|, axis 5 mm.” ( Benson , in Latin.) 

Hab. Badulla and Kandy, Ceylon. 

This is near S. infula , but distinguished by the closely-set 
undulate striae instead of subremote spiral lines. 

348. Sitala? pyramidalis, Sykes, Proc. Mai Soc. iii, 1898, p. 70, 

pi. 5, figs. 19, 20. 

“Shell narrowly but perspectively umbilicated, small, depressedly 
pyramidal, pale horny, slightly covered with an epidermis, apex 
rather obtuse ; whorls 7, plano-convex, the first smooth, the others 
spirally ribbed, the last with 4 to 6 ribs, keeled at the periphery, 
convex at the base, radiately striated, smooth ; suture impressed, 
aperture angularly lunate ; peristome simple, straight. 

“ Diam. 5, height 3*4 mm.” (Sykes, in Latin.) 

Hab. Lower Ambagamuwa, Ceylon (Collett). 

349. Sitala ? operiens, Sykes, Proc. Mai. Soc. iii, 1898, p. 70, pi. 5,. 

fig. 12. 

Shell narrowly perforate, very small, elevately conoid, brownish 
horny, covered with a brown epidermis, apex rather acute; 
whorls 6, beneath the epidermis microscopically engraved with 
numerous spiral lines, the last keeled at the periphery, subconvex 
at the base, radiately striated, smooth; suture subimpressed; 
aperture ovately lunate; peristome simple, straight, columellar 
margin slightly reflected at the perforation. 

“ Diam. 2'5, height 2*5 mm.” (SyTces, in Latin.) 

Hab. TTva Pussellawa, Ceylon (H. Preston). 
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“ The sculpture is not visible until the periostracum has been 
rubbed off.” 


b. Carinate and umbilicated. 

350. Sitftla ? balliana, Godwin-Austen (Nevill, MS.), Mol. Ind. i, 
1882, p. 74, pi. 15, fig. 2 (shell); ii, 1898, p. 48. 

Shell umbilicated, trochiform, obliquely,finely,regularly striated, 
spirally costulate, with 4 to 5 strong ribs on each whorl, umber- 
brown ; spire conical, not high, apex blunt, sides slightly convex, 
suture impressed; whorls 5, convex, the last with a raised keel, 
slightly convex beneath; aperture subquadraugular, oblique ; peri¬ 
stome slightly thickened, columellar margin oblique, becoming 
vertical above, slightly reflected. 

Diam. 3|, height 2| mm. 

Hab. Hills near Ganjam, Madras Presidency {Ball). 

[This is No. 193, Nanina {Microcystis), n. sp., Nev. Hand-1, i, 
1878, p. 41, type.] 


c. Bounded or subangulate. 

351. Sitala ? phulongensis, Godwin-Austen, Mol. Ind. i, 1882, p. 34, 

pi. 10, fig. 4 (shell); id. ii, 1898, p. 48. 

Shell narrowly perforate, elongately conical, subturreted, spirally 
lirate, with 6 to 7 longitudinal ribs on each whorl, obliquely 
striated, with radiating and close concentric striation on the base, 
brownish horny ; spire rather high, conical, sides slightly convex, 
suture impressed; whorls 5£, convex, the last not distinctly 
carinate, convex beneath; aperture oblique, almost semicircular; 
peristome thin, columellar margin vertical, slightly reflected. 

Diana. 2, height 2’25 mm. 

Hab. Khasi Hills, Cherra Pungi, and Phulong. 

This is higher in the spire than most of its allies. The lingual 
ribbon resembles that of Durgella; it has a minute rbachidian tooth 
and a great number of multicuspid laterals, all similar; the jaw, 
too, is almost straight. 

[/S', infula and attegia approach Durgella in the form of the lateral 
teeth, only they have from 7 to 5 central teeth on broad plates.] 

352. Sitala ? limata, Godwin-Austen, Mol. Ind. i, 1882, p. 34, pi. 10, 

fig. 9 (shell). 

Shell subperforate, elongately subtrochiform, finely spirally 
lirate, having about 6 longitudinal ribs on last whorl, closely 
concentrically striated on base, brownish horny; spire conical, 
sides convex, apex blunt, suture slightly impressed; whorls 5, 
convex, the last not carinate, convex beneath; aperture vertical, 
subquadrately semicircular;' peristome thin, columellar margin 
vertical, slightly thickened and reflected. 

Major diam. 1|, height 1| mm. 

Hab. Thamandeva, base of Arakan Range, Bassein District, Pegu 
{W. T. Blanford). 
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353. Sitala? subnana, Godwin-Austen (Nevill, MS.), Mol. Jnd. i, 

1882, p. 76, pi. 14, fig. 6 (shell). 

Shell subperforate, conoid, obliquely striated and decussated by 
fine, rather close, impressed spiral (longitudinal) lines, pale brown ; 
spire conical, rather low, apex obtuse, suture impressed; whorls 4|, 
convex, the last subangulate, flatly convex beneath; aperture 
oblique, semiluuate; peristome thin, columellar margin slightly 
oblique and reflected. 

Diam. 2|, height 1| mm. 

Hah. Jessore in Bengal. 

A small, low conoid shell, subangulate at the periphery. 

354. Sitala? crenicincta, Godwin-Austen, Mol.lnd. i, 1883, p. 75, 

pi. 13, fig. 2 (shell), p. 145, pi. 38, figs. 4, 4 a (teeth of radiua). 

Shell perforate, depressedly turbinate, thin, obliquely striated 
and decussated with fine, rather close impressed lines both above 
and below, brownish horny; when fresh with two spiral parallel 
rows of fine hairs; spire conoidal, apex obtuse, suture well im¬ 
pressed ; whorls 4, convex, the last rounded at the periphery; 
aperture oblique, semiovately lunate; peristome thin, columellar 
margin vertical. 

Diam. 2*25, height 1*5 mm. A larger variety from Mairang 
measures 2*7 by 1*75 mm. 

[The radula is very similar to that of Kalidla larralcporensis , 
but the outer laterals are not tricuspid. The centre tooth is very 
large, tricuspid, pointed, broad and long; the admedian teeth are 
bicuspid, the outer cusp near the base, while in the outermost 
3 or 4 it nearly disappears. Few teeth in the row. Formula: 
18 to 20.5.1.5.18 to 20, or 25.1.25. A variety, slightly 
larger and very narrowly perforate, from wood at Mairang, khasi 
Hills.] * 

Hob. Khasi, Jaintia, and Naga Hills ; Marangsip Peak, Jawai, 
Teria Ghat, Shillong, & c. ( Goclwin-Austen ). 

The close impressed lines give the idea of raised ribs between 
them, especially on the upper whorls. 

355. Sitala? injussa, W. $ H. Blf. (Helix) J. A.S. B. 1861, xxx, 

p. 356, pi. 1, fig. 13; Pfr. (Helix) Mon, HeL. v, 1868, p. 81 ; 

H. ty T. (Helix) C. I. 1876, pi. 132, figs. 5, 6; Nevill, Kanina 

(Microcystis), Hand-l. i, 1878, p. 38; Godwin-Austen, Mol. Ind. 

i, 1882, p. 38, pi. 9, fig. 6. 

Shell subperforate, angulately turbinate, thin, marked with 
rather close, slightly wavy, impressed lines above and below, only 
visible under a microscope, crossed by fine oblique striae of growth, 
brownish horny; spire conical, suture impressed; whorls 5|, 
slightly convex, the last angulate at the periphery, moderately 
convex beneath, the angulation disappearing near the mouth; 
aperture oblique, subquadrately lunate; peristome simple, straight, 
margins converging, columellar vertical, moderately triangularly 
reflected. 
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Major diam. 4, min. 3§, height 3* mm. 

Hab. Coonoor Ghat, Nilgiris, and the Wynaad. Prom the latter 
some specimens measure about 4| mm. in diameter. 

This shell is somewhat like Macrochlamys rimicola. 

35G. Sit ala? srimani, Godwin-Austen, Mol. Ind. i, 1882, p. 41, pi. 9, 
fig. 7 (shell). 

Shell minutely perforate, depressedly turbinate, coarsely obliquely 
striated, with 4 or 5 indistinct spiral (longitudinal) ribs, concen¬ 
trically ribbed beneath, brown horny; spire conoid, apex blunt, 
suture well impressed; whorls 5, convex, the last rounded; aper¬ 
ture lunate; columellar margin of peristome oblique, slightly 
reflected. 

Diam. 2J, height 1| mm. 

Hab. Manipur. 

*357. Sitala ? placita, Godtvin-Austen , Mol. Ind. i, 1883, p. 74, pi. 14, 
fig. 3 (shell). 

“ Shell, perforation concealed, globosely conoid ; sculpture, 
distant longitudinal ribbing, on the base far apart and well 
raised; colour pale horny; spire rather high, conic, apex blunt, 
suture impressed; whorls 4J, convex, last well rounded on 
periphery; aperture ovate or semicircular; columellar margin 
suboblique. 

“ Major diam. 2*8, alt. axis 2 mm.” ( Godwin-Austen.) 

Hab. Khasi Hills and Manipur, one specimen from each locality 
( Godwin-Austen). 

The measurements of the figure are: maj. diam. 3, height 
1*7 mm. 

The shell in its form resembles S. ? srimani , but is not so flat at 
the base. 

358. Sitala ? intonsa, Godwin-Austen, Mol. Ind. i, 1883, p. 75, pi. 13, 

fig. 1 (shell). 

Shell narrowly umbilicated, depressedly turbinate, obliquely 
striated, and decussated by close, finely impressed, longitudinal 
(spiral) lines above and below, closer on apical whorls, wider on 
the base, yellowish brown; spire conoid, apex obtuse, suture well 
impressed ; whorls 5, rounded, the last whorl broader, rounded at 
the periphery and below ; aperture oblique, semiovate; peristome 
straight, columellar margin oblique, slightly reflected. 

Diam. 3|, height 2\ mm. 

Hab. Marangsip Peak, Khasi Hills ( Godwin-Austen). 

Said to be hirsute when fresh. 

359. Sitala ? nvida, Godwin-Austen. Mol. Ind. i, 1883, p. 74, pi. 13, 

fig. 5 (shell). 

Shell narrowly umbilicated, depressedly turbinate, obliquely 
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striated, the striation decussated by close, finely impressed, longi¬ 
tudinal spiral lines above and below, yellowish brown; spire 
conoid, apex obtuse, suture deep; whorls 5, rounded, slowly 
increasing in size, the last rounded at the periphery and beneath; 
aperture oblique, diagonal, semiovate; peristome straight, colu- 
mellar margin oblique, slightly reflected. 

Diam. 2|, height l| mm. 

Hab. Teria Ghat, Khasi Hills and Jatinga Valley, North Cachar 
Hills ( Godwin-Austen). 

Near /$. srimani , but the spiral sculpture is different and much 
finer, the shape of the aperture, too, differs considerably. 

360. Sitala ? recondita, Godwin-Austen, Mol. Ind. i, 1883, p. 75, 
pi. 13, fig. 4 (shell). 

Shell narrowly and subobtectly perforate, depressedly turbinate, 
obliquely subcostulate above, on the base finely and closely marked 
with impressed concentric lines, pale brownish horny; spire conoid, 
low, apex blunt, suture well impressed; whorls 4£, convex, the 
last subangulate at the periphery, convex beneath ; aperture 
oblique, roundly lunate; peristome thin, columellar margin oblique, 
slightly reflected. 

Diam. 2J, height 1 j mm. 

Hab. Raliang, North Jaintia Hills; Jawai, Khasi Hills ( Godwin - 
Austen). 

The sculpture is peculiar, oblique, and subcostulate above, con¬ 
centric only below. 


d. Longitudinally striated. 

361. Sitala? rimicola, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 266; 
Pfr. (Helix) Mon. Hel . v. 1868, p. 71; JET. $ T. (Helix) C. I . 
1870, pi. 61, fig. 1; Godwin-Austen (Sitala), Mol. Ind. i, 1882, 
p. 36, pi. 9, figs. 2, 3, & 4 (shells from Mussoorie, Daijiling, and 
Khasi Hills); ii, 1898, p. 48. 

Shell subperforate, turbinate, globosely conical, thin, fragile, 
finely obliquely striated and decussated, with close very fine 
longitudinal impressed lines above and below, translucent, pale 
brownish horny; spire conical, apex obtuse, suture impressed; 
whorls 6, convex, the last larger, rounded (sometimes subangulate) 
at periphery, convex beneath; aperture oblique, semicircularly 
lunate; peristome thin, straight, columellar margin vertical, 
reflected. 

Major diam. 4J, min. 4, height 4 mm. 

Hab. Landour and Nag Tiba range near Mussoorie in "Western 
Himalayas; Darjiling 4000', and various places in the Anghami 
and Lhota Naga, Khasi, and Garo Hills south of Assam; Durrang, 
Assam. Specimens from Sikhirn are subangulate; those from 
Khasi Hills rather larger, from 5 to 5| mm. in diameter. 

[Dr. Blanford placed this species in Macrochlamys with doubt; 
I retain it in Sitala. The animal is unknown.] 
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[The species honesta was included in Macrochlamys by”Dr. Blanford 
{vide p. 121). I have placed it in a new genus, Sakiella, following 
Stoliczka, who considered it sufficiently distinct to put it in the 
genus Durgella, the anatomy of the type of which, levicula , was 
not then known and which differs materially.] 

[Genus SAKIELLA. 

Type, S. lionesta. 

Range . Pegu and Tenasserim. 

Differs from Macrochlamys in the form of the teeth of the 
radula and the formula, the number of the teeth in the row being 



[Fig. 79 .—Holkeion anceps. 

A. Mantle-zone removed, showing shell- and dorsal lobes. (After Stoliczka.) 

B. The generative organs. (After Stoliczka.) 

B'. The male organ,- X 18. From a Mergui specimen (G.-A.). 

C. Teeth of the radula, X 270. Ditto. 

D. Jaw, X 18. Ditto. 

Sakiella honesta. 

E. Extremity of foot. From Muleit range, near Moulmein. 

F. Mantle-zone, part of, showing shell- and dorsal lobes. Ditto. 

G. A spermatopnore. From a specimen from Burmah assigned to honesta, 

more probably that of M. andersoniana, Nevill. (After Stoliczka.) 

H. Jaw. From a Muleit specimen. 

I . Teeth of the radula. From two Muleit specimens.] 



238 


ZONITIDjE. 


three times as numerous. The shell has the aperture peculiarly 
oblique. The shell-lobes are as in Macrochlamys. The genitalia 
have not been satisfactorily worked out, owing to lack of material 
properly preserved.] 

362. Sakiella honesta, Gould (Helix), Proc. Boat. Soc . N. H. ii, 1846, 
p. 99; Pfr. (Helix) Mon. Hel. i, 1847, p. 57; id. t. c. iv, 1869, 
p. 63; id. t. c. vii, 1870, p. 19; Blf. (Nanina) J. A. S. B. 1866, 2, 
p. 87; Stol. Macrochlanivs (Durgella), J. A. 8. B. 1871, p. 248, 
pi. 17, figs. 6 & 6 «; H. fy T. (Helix) C. I. 1876, pi. 90, fig. 10; 
Nevill, Nanina (Macrochlamys), Hand-l. i, 1878, p. 24; Godwin - 
Austen, Mol. Ind. i, 1883, p. 142, pi. 19, figs. 7-7 b (details of 
animal); v. Mart. Nanina (Durgella), Jour. Linn. Soc. xxi, 1889, 

p. 162. 

[ Vide fig. 79, E-L] 

Shell narrowly and subobtectly perforate, depressed, orbiculate, 
smooth, polished, straw-coloured or whitish horny, translucent; 
spire depressedly conoid, apex blunt, papillate ; whorls 5, slightly 
convex above, regularly increasing in size, the last usually 
descending somewhat at the mouth, subangulate at the periphery, 
convex beneath; aperture diagonal, broadly lunate; peristome 
thin, the upper margin (in adults) arcuate, columellar not quite 
vertical above, broadly reflected and slightly thickened, nearly 
covering the perforation. 

Major diam. 11|, min. 10, height 6 mm. 

Hab. Throughout Pegu and Tenasserim. The type was from 
Tavoy, 

The concentric or longitudinal sculpture of fine close impressed 
lines observed around the perforation by Gould and Stoliczka is 
easily seen under a microscope in young shells, but not, as a rule 
in adults. The subangulation at the periphery varies; in the 
typical form the aperture is angulately lunate. 

Neville var. andersoniarui [(vide Appendix to Macrochlamys , 
p. 141)] is larger, the subangulation of the periphery is slighter’ 
often scarcely perceptible. It measures 13 x 11| x 7 in an average 
specimen. It occurs in Pegu with the typical variety, and appears 
to be the only form found to the northward and in Assam. The 
var. tenuior (undescribed) is said to be from Preparis Island* north 
of the Andamans. [Both these are separated as distinct species.] 

The genitalia are said to be of the usual type, and the spermata- 
phore, figured by Stoliczka, is long, terminating at one end in a 
trumpet-shaped aperture, and at the other in a sac, and furnished 
near the former end with horny branching appendages. The jaw 
is narrow and smooth, with (or, as shown in Godwin-Austen’s 
figure (this was of S. honesta'], without) an obtuse median projec¬ 
tion. The radula has about 23 broad teeth in the middle with 
30 to 35 narrow laterals (80.11.1.11.30); the middle’tooth 
tricuspid, the admedian becoming bicuspid, the outer laterals hi 
cuspid with the points directed outwards. [All this refers to 
Macrochlamys andersoniana (vide p. 141).] 
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[From Stoliczka’s description (J. A. S. B. 1871, p. 249):^ 

“The animal of the Moulinein variety is narrow, very long, pale 
white, pedicles and the termination of the tentacles leaden grey, 
as well as the upper part of the foot posteriorly; the tail-gland is 
superseded by a very distinct hook; the mantle-lobes are well deve¬ 
loped, both the upper portions being reflected over the shell. By 
some accident, however, my spirit-specimens were lost and I am, 
therefore, unable at present to give sufficient details regarding the 
anatomy of this species.” 

The descriptions which follow at the bottom of pp. 249 & 250 
refer to the animal, anatomy, spermatophore, jaw, and radula of 
a species from Burma collected by Dr. Anderson, evidently Macro- 
clilamys lwnesta , var.. anclersoniana, Nev., which is a distinct 
species ( vide suprcl , p. 141, no. 192). 

The animal (three species observed) from Mule-it Mountain near 
Moulmein is pale-coloured, a dark line on the upper side of the 
foot, with three or four conspicuous black spots on the side above 
the peripodial grooves; these spots when extended in life would 
appear as dark streaks. The right shell-lobe is long, narrow, and 
pointed, and there is a small tongue-like left shell-lpbe. The 
visceral sac is spotted, the spots arranged in four parallel rows. 
The genitalia were not well seen, but the amatorial organ was 
present and the spermatheca was not very long. The jaw is 
moderately arched, with no median projection. The radula is 
remarkable for the very large number of teeth in the row. The 
centre tooth is on an elongate narrow plate, tricuspid; the first 
admedians on similar plates, with a single small cusp much below 
the points; the laterals are all alike, becoming smaller towards 
the margin and unevenly bicuspid; the formula being 153.1.153, 
or 307 in the row. The jaw and radula are quite distinct from 
Stoliczka’s figures on plate 17, figsi 10 & 14, J. A. S. B., and 
Semper’s pi. 5, fig. 20, Reis. Phil. 1870.] 

[363, Sakiella? tenuior, Godwin-Austen ; Nevill, MS. 

Macrochlamys honesta, var. tenuior, Godwin-Austen, P. Z. S. 1895, 
pp. 441, 446 ; Nevill , MS .; id. Hand-list , i, 1878, p. 24, 16th 
line from bottom of page, var. of honesta. (8. Moulmein (type 
var.), coll. Dr. F. Stoliczka and W. Theobald; 6. Preparis Island, 
coll. Stoliczka.) 

These shells are in the Indian Museum, Calcutta, and I have 
not been able to see them.] 

[Genus HOLKEION. 

Type, H. aneeps , Gould. 

Range. Upper Burma, Moulmein, Mergui, and Northern Siam. 

Stoliczka places aneeps in the genus Rotula , not considering 
it sufficiently like Macrochlamijs to leave it in that genus. The 
shell differs very much in character, being sharply carinated at 
the periphery;, the whorls numerous, narrow, flattened, and 
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sculptured above, smooth and polished on base; narrowly or not 
perforated. Although possessing shell-lobes, the position of the 
right shell-lobe is below the inner upper angle of the peristome, 
and plays only over the lower surface of the shell—a position 
different from that in Macrochlamys. The animal has a very 
hooked lobe above the mucous pore. 

The differences between this genus and Macrochlamys are shown 
in the description of the animal of H. anceps below.] 

364. Holkeion anceps, Gould (Caracolla), Bust. Jour. N. H. iv, 1844, 
p. 454, pi. 24, fig. 4; Pfr. (Helix) Mon. Hel. i, 1847, p. 80; 
JS. fy T. (Helix) C. 1. 1876, pi. 30, fig. 1; Stol. (Rotula) J. A. S. B. 
1871, 2, p. 233, pi. 17, figs. 1-3 (anatomy); v. Mart. Nanina 
(Rotularia), Jour. Linn. Soc. xxi, 1889, p. 161; Godwin-Austen, 
Proc. Mai. Soc. ii, 1897, p. 174. 

[ Vide fig. 79, A-D, p. 237.] 

Shell scarcely perforate, lenticular, sharply keeled, pale horny, 
dull and obliquely plicately striated above, polished and with fine 
radiating striation beneath, no longitudinal sculpture; spire low, 
conoidal, suture not impressed, bordered by a more or less distinct 
line inside; whorls 6, almost flat above, increasing slowly, the last 



Fig. 80 .—Holkeion anceps. 

very little broader than the penultimate, convex beneath, com¬ 
pressed beneath the keel; aperture slightly oblique, angulately 
lunate; peristome thin, basal margin faintly arcuate, columellar 
oblique, briefly reflected above. 

Major diam. 16, min. 14£, height 7| mm. 

Hab. Tenasserim; Mergui, Tavoy, and Moulmein; also Sullivan 
Island, Mergui Archipelago, and Northern Siam. 

[Found generally on trees and bushes (Stoliczka).'] 

Animal dark grey with a distinct greenish tinge. Sole divided 
longitudinally into three tracts, that in the middle broader than 
the others. Tail-gland with slightly thickened edges and a small 
hook-like appendage above. The left shell-lobe (fig. 79, A) has below 
the angular periphery a Ungulate process, reflected over the basal 
part of the peristome, and ends with another shorter process near 
the shell-retractor; the right shell-lobe has a Ungulate process 
next to the pulmonary opening, and another broader one covering 
the columellar Up. Dorsal lobe well developed. Genitalia (B, B') 
rather pecuUar; the dart-sac or amatorial organ is very thick 
and provided with a strong pointed papilla. Spermatheca very 
long and slender. Vas deferens leading to a kalc-sac, which gives 
off an elongate flagellar appendage close to the junction and leads 
to the bend of the penis, to which the retractor muscle is attached. 
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There is no trace of tlie coiled caecum fouud in typical forms of 
Macrochlamys. 

The jaw (D) is rather angularly semilunar, smooth, very con¬ 
cave in the middle. Radula of about 75 rows, with about 
135 teeth in a row (55.12.1.12.55) : the median and admedian 
rows tricuspid and broad, with the middle cusps prolonged; 
laterals bicuspid, curved outwards and very pointed. These details 
are taken from Stoliczka’s description, [which is very accurate, but 
the teeth of the radula are not well drawn]. 

[Specimens from Mergui sent me by Mr. Theobold which I have 
dissected confirm Ferdinand Stoliczka’s descriptions, with the ex¬ 
ception of the radula, in which the median teeth are quite plain 
and straight-sided, without any trace of the usual cusps, the outer 
teeth being bicuspid.] 

365. Holkeion arata, Blf. Nanina (Rotula), P. Z. S. 1869, p. 448; 
Pfr. (Helix) Mon. Hel vii, 1876, p. 302; II. $ T. (Helix) C. I . 
1876, pi. 84, figs. 8,9,10; Nevill, Nanina (liotula), J. A. S. B. 1877, 
2, p. 15. 

Similar to H. anceps , but much larger, and with considerably 
stronger plicate oblique sculpture above and radiating stria 
beneath, not polished below; whorls 7, slightly convex above, 
the last rather less swollen beneath than in IT. anceps and some¬ 
what more sunken around the perforation. 

Major diarn. 22, min. 20, height 10 mm. Some specimens are 
even larger. 

Hah. Bhamo, Upper Burma. A smaller variety was obtained 
at Ponsee in Yunnan [var. minor of Blanford]. 

Genus SESARA. 

Sesava, Albers , Heliceen, ed. 2, 1860, p. 91; Stoliczka , J. A. S. B. 
1871, 2, p. 242. 

Type, S. infrendens, Gould. [Fig. 81, D-D 2, p. 242.] 

llanye. From the Khasi Hills to Burma and Tavoy, also Western 
Siam. 

“ Shell perforate or imperforate, conoidly depressed, turbinate 
or trochiform ; typical forms transversely costulale or costulately 
striated above, smooth and polished below. Several of the species 
have teeth in the aperture. 

“Animal (of S. infrendens and S. pxjlaica ) long and with a narrow 
foot; the terminal gland distinct, and a small hooked and pointed 
appeudage above it. The sole has two longitudinal grooves, father 
close together, the median portion narrower than each of the outer 
parts. The mantle-edge is nearly entire; the left shell-lobe is 
below internally considerably thickened, the left dorsal lobe is very 
small or almost obsolete; the right shell-lobe thin and somewhat 
convex, but without separate appendage.” ( StoliczJca .) 

Genitalia (from Stoliczka’s description) (fig. 81, D). The re- 

R 




Fig. 81.— Kalietta barrakporensis. 

T art of the genitalia. X 9. A 2. Outermost laterals, x 938. 

1 Q’cctJ. of the r&dula. X 938. 

Microcystina nnki. 

B. Extremity of the foot. X 6 . B 2. Jaw. x 38, 

B 1. Mantle-edge with dorsal lobes. B 3. Teeth of the raduln. X 908. 

Microcystina bintennensis. 

0. Bight edge of the mantle, right shell- and dorsal lobes, x 18. 

C 1. The male organ. X 18. 

Sesara infrendens. 

D. The genitalia (after Stoliczka), much enlarged. Spermatophores within 
tbe spermatheca. 

D 1. Jaw. D 2. Teeth of the radula. 
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tractor muscle is attached to the penis some distance (the length 
of the epiphallus) beyond the junction of the vas deferens, which 
enters at the base of an appendage corresponding with the kalc- 
sac (h); this sac is about equal in length to the distance between the 
junction of the vas deferens and the retractor muscle. No caecum of 
the penis. A very long spermatheca, in which three spermato- 
phores of the type usually seen in Macrochlamys and its allies were 
found. No dart-sac; 

The jaw (D1) is narrowed, smooth, with an obtuse projection 
in the middle of the concave side. The radula (D 2) is composed 
of about 60 transverse series, with the approximate formula: 
50.10.1.10.50. Median tooth small, without lateral cusps, the 
ten laterals on each side larger than the median tooth, those near 
the median tooth bicuspid, having a large outer cusp, those towards 
the exterior tricuspid; outer laterals bicuspid, with an outer denticle 
near the base, which disappears in the narrow marginal teeth. 

All the species referred to this generic group are of small size. 
It is an open question whether S. diplodon and its allies should be 
included; they are arranged here provisionally until their animals 
are known. The shells of the typical form closely resemble those 
of North-Americau Helicid® of the genus Triodopsis. 

A. Conoidly depressed or subturbinate , costulate or subcostulate 
above , imperforate or narrowly perforate. 

a. Teeth in aperture. 
a'. Three palatal teeth. 

366. Sesara infrendens, Gould (Helix), Bost. Jour. N. H. iv, 1844, 
p. 453, pi. 24, tig. 6; Pfr. Mon. Hel. i, 1848, p. 152 ; id. vii, 1876, 
p. 276; Stoliczka, J. A. S. B. 1871, p. 242, pi. 16, figs. 4-10 
(anatomy) ; Pfeffer, JB. mal. Ges. v, 1878, p. 272; id. Arch. d. 
Naturgesch. xhv, 1878, p. 425, pi. 13, fig. 10. 

Helix capessens, Bs. A. M. N. H. (2) xviii, 1856, p. 250; Pfr. Mon. 
Hel. iv, 1859, p. 194; id. vii, 1876, p. 306; H. $ T. C. I. 1876, 
pi. 60, fig. 5. 

Helix tickelli, Theobald, J. A. S. B. xxviii, 1869, p. 306 ; H. T 
C. 1. 1876, pi. 15, fig. 3. 

[Fig. 81, D-D 2.] 

Shell imperforate, depressedly conoid, tawny, arcuately costulate 
above, the ribbing passing over the periphery and gradually dis¬ 
appearing below. Spire conoid with convex sides, suture im¬ 
pressed ; whorls 7, convex, slowing increasing, the last more or less 
angulated or carinate at the periphery, or sometimes rounded, 
moderately convex beneath, slightly hollow in the middle; aperture 
slightly oblique, narrow, with three teeth on the basal margin; 
peristome slightly thickened, basal margin arcuate. 

Major diam. 10, min. 9, axis 5 mm. 

Hab. Moulmein and Tavoy. 

This shell varies in height of spire, in the roundness or carina- 
tion of the periphery, and in the teeth. Usually the latter are 
subequal and nearly equidistant, the middle one being often nearer 

b 2 
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to the outer than to the inner. In the variety tickelli the middle 
and outer teeth are close together and united at the base; this 
form is also rather small and sharply keeled. In capessens , which 
is also keeled and somewhat depressed (Benson’s three measure¬ 
ments are 9, 8, and 4 mm.), the teeth are equidistant. 

367. Sesara hungerfordiana, Theobald, J. A. S. B. 1876, p. 184, 

pi. 14, fig. 1. 

Shell imperforate, depressed, sublenticular, pale yellowish 
horny, finely, closely, and costulately striated above, the ribbing 
passing over the keel and disappearing on the lower surface, the 
interior portion of which is smooth and polished; spire low, suture 
scarcely impressed; whorls 6, flattened above, slowly increasing, 
the last descending for about one-third of its course, sharply and 
compressedly keeled, moderately convex beneath, excavated in the 
middle, the keel finely serrated; aperture very slightly oblique, 
elongate, margins diverging, joined by a callus; peristome thick¬ 
ened inside, the basal margin arcuate and bearing three subequal 
and equidistant teeth, the two outer united by a low lamella, 
the thickening inside the upper and columellar margins also 
lamelliform. 

Major diam. 11|, min. II, axis 5 mm. 

Hab. Mizantoung on the Salwin, near Moulmein. 

Distinguished by its lenticular form, sharp keel, and descending 
last whorl. 

b' Palatal teeth 2. 

368. Sesara ataranensis, Theobald (Nanina), J. A. S. B. 1870, p. 401, 

pi. 17, fig. 7 ; Pfr. Mon. Hel. vii, 1876, p. 678 ; H. $ T.C. I. 

1876, pi. 84, figs. 6, 6. 

Shell imperforate, lenticular, pale chestnut or tawny, costulately 
striated above, the striation conspicuously more distant on the 
outer whorls, closer on the inner, and wanting on the innermost; 
spire convexly conoid, suture not impressed; whorls 7, almost flat 
above, the last with a compressed keel, moderately convex beneath, 
the costulate striation passing below the keel and disappearing 
gradually on the lower surface, which towards the middle is 
excavated and polished; aperture nearly vertical, angulate ex¬ 
ternally, narrow and contracted by lamellae, one in the upper 
margin increasing in height externally and joining by its base a 
second, large and almost semicircular, concave in front, which 
occupied half the basal margin, a third smaller and re-entering, 
nearer the columellar area; peristome white, thickened inside, 
basal margin arcuate. 

Major diam. 9, min. 8£, axis 4 mm. 

Hab. Banks of Ataran River, not far from Moulmein. 

Distinguished from S. infrendens by finer sculpture, a sharp keel, 
and very different dentition. 
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369. Sesara mouleyitensis, Gude, Jour. Mai. viii, 1901, p. 15. 

Nearly allied to S. ataranensis , and having a similar aperture and 
the same teeth, but larger, conoidly depressed instead of lenticular, 
and with rounded periphery; basal margin of ^peristome strongly 
arcuate, and periomphalus much excavated, whilst the last whorl 
descends beneath penultimate as in S. Jiungerfordiana. 

Major diam. 10, height 5| mm. 

Hab. Muleyit, almost due east of Moulmein. 

370. Sesara bidentifera, Godwin-Austen ( W. T. Blanford, MS.). 

Shell imperforate, depressedly conoid, rather solid, yellowish* 
tawny, arcuately and costulately striated above, the striae passing 
below the periphery and disappearing on the lower surface, which 
is smooth and polished; spire conoid with convex sides, suture 
impressed; whorls 7, increasing slpwly, almost flat, scarcely 
convex, the last bluntly keeled at the periphery, convex beneath, 
excavated in the middle; aperture oblique, trapezoidal, with its 
margins diverging; peristome with white labiations inside, the basal 
margin arcuate, armed with two subequal teeth, columellar margin 
oblique, slightly expanded. 

Major diam. 8, min. 7£, axis 5 mm. 

Hab. Muleyit, west of Moulmien, at 4000 feet elevation 
(Limborg). 

A small form with two simple palatal teeth. 

c'. A single palatal tooth and a columellar fold. 

371. Sesara ? episema, Ponsonby , Proc. Mai. Soc. i, 1894, p. 56, figs. 

Shell imperforate, conoidly depressed, thin, brownish horny, 
subarcuately and costulately striated above, the riblets (snarp and 
rather irregular) passing over the periphery ; lower surface, except 
near periphery, smooth, polished, radiately striated; spire low, 
conoid, with convex sides, suture impressed; whorls 7, convex, 
closely wound, the last bluntly angulate at the periphery, convex 
beneath, excavated in middle; aperture oblique, almost a rhomboid, 
with a conical tooth in the middle of the basal margin, and a re¬ 
entering spiral lamina on the columellar; peristome white, obtuse, 
columellar margin oblique, scarcely reflected. 

Major diam. 17|, min. 16, axis 9| mm. 

Hab. Hills South of Assam, precise locality doubtful; Asalu, 
in Western Naga Hills ? 

b. Aperture contracted by a parietal and a palatal lamella. 

372. Sesara pylaica, Bs. (Helix) A. M. N. H. (2) xviii, 1856, p. 249, 

(3) iv, 1859, p. 95 (auimal); Pfr. Mon. Hel. iv, 1859, p. 164; 

id. t. c. vii, 1876, p. 268 ; ' Stoliczka , J. A. S. B. 1871, 2, p. 245 : 

H. Sf T. C. I. 1876, pi. 15, fig. 2. 
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Shell imperforate, conoidly depressed, rather solid, tawny 
whitish on the periomphalus below, transversely co9tulate, the 
ribbing disappearing at the apex, and also on the whitish portion 
of the lower surface, though continued below the periphery; 
spire low, conoid, suture impressed; whorls 7-7|, narrow, the 
last descending a little close to the aperture, subangulate to 
angulate at the periphery, convex beneath, slightly hollow in the 
middle ; aperture oblique, narrow, curved, contracted by a thick 
parietal lamella, and by another palatal inside the peristome, 
extending from its external angle to its columellar insertion; 
peristome white, thickened. 

Major diam. 9, min. 8, axis 5 mm. 

Hah. Farm Caves, Moulmein. 

A shell with a remarkable aperture, resembling that of the 
North-American Helix hirsuta ? 

The foot; is very narrow, the posterior portion especially so, and 
it is truncated behind. There is a small mucous pore and a small 
lobe above it. The mantle-lobes are short, not extending over 
the surface of the shell. Upper tentacles long, lower short. 

c. Aperture edentulous. 

373. Sesara helicifera, W. T. Blanford (Kanina), J. A. S. B. 1865, 

p. 68 j P/r. Mon. Hel. v, 1868, p. 241; H. $ T. C. I. 1876, 
pi. 60, figs. 3, 4. 

Shell imperforate when adult, but with a deep umbilical hollow, 
perforate in the young, turbinate, rather thin, horny, fulvous, 
finely, closely, subarcuately, and obliquely costulate above, the 
costulation passing over the periphery and merging into radiating 
striation8 on the lower surface, which is smooth and polished; 
spire conoid with convex sides, apex obtuse, suture impressed; 
whorls 7j, closely wound, convex above, the last angulate at the 
periphery (keeled in the young), flatly convex beneath, with one 
or more irregular indentations, mostly opaque white from internal 
callus, at a distance of half a whorl from the mouth; aperture 
oblique lunate, about twice as broad as high, with a spiral lamina 
on the columellar margin, extending into the whorls ; peristome 
simple, basal margin slightly arcuate, columellar oblique. 

Major diam. 10, min. 9, axis 7 mm. 

Hab. Arakan Range west of Prome, Burma. 

Animal dark above, almost black, sole paler. Mucous pore very 
small, but with a lobe above. 

374. Sesara mamillaris, W. T. Blanford (Kanina), J. A. S. B. 1865, 

p. 69; Pfr. Mon. Hel. v, 1868, p. 88; H. 8f T. C. I. 1876, 
pi. 50, figs. 1, 2; Nevill , Hand-l. i, 1878, p. 54. 

Similar to S. helicifera , except that the base is perforate and the 
columellar lamina and indentations on the lower surface are 
wanting in adults, though they are found in young shells, also 
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that the spire is lower and the apex slightly acuminate, the base 
flatter and the periphery of the basal whorl keeled. 

Major diam. 10|, min. 10, axis 6| mm. 

Hab. Akoutoung, south of Prome, Pegu ( W. T. B.\ and Arakan 
Hills (Awrz). 

The animal has a small mucous pore and small projecting lobe 
above it. 

375. Sesara hasseinensis, W. T. Blanford (Nanina), J. A. 8. B. 1865, 
p. 70; Pfr. Mon. Hel. v, 1868, p*. 89 ; H. 8f T. C. L 1876, pi. 30, 
fig. 7. ’ 

Similar to S. helicifera , but perforate, with a less excavated 
umbilical region and without any spiral fold on the columellar 
margin or indentations on the lower surface. Distinguished from 
S. mamillaris by higher spire, non-acuminate apex, rounded base, 
and more rounded periphery. 

Major diam. 11, min. 10, axis 8 mm. 

Hab. Southern part of Arakan Range in Bassein district of 
Pegu. 


B.. Depressed , carinate , smooth , edentulous. 

376. Sesara? inermis, Theobald, J. A. S. B. 1876, 2, p. 184, pi. 14, 

fig. 2. 

Shell minutely perforate, depressed, sublenticular, amber- 
coloured, horny,- smooth, polished, finely obliquely striated above, 
subobsoletely and radiately beneath ; spire very low, suture 
impressed; whorls 6|, convex, the outer whorls flattened extern¬ 
ally, the last not descending, striately and compressedly keeled, 
moderately convex below; aperture nearly vertical, rather narrow, 
sharply angulate at the periphery, without teeth; peristome 
white, thickened inside, basal margin strongly arcuate, columellar 
rather sharply curved and vertical at its insertion, scarcely re¬ 
flected. 

Major diam. nearly 12, min. nearly 11, axis 5 mm. 

Hab. Salwin Valley, near Moulmein. 

A species of somewhat doubtful affinities. 

C. Trochiform, smooth , imperforate or narrowly perforate. 
a. A palatal tooth present. 

377. Sesara? diplodon, Bens. (Helix) A. M. N. H. (3) iii, 1859, 

p. 187; Pfr. Mon. Hel. v, 1868, p. 256; H. # T. C. I. 1876, 

pi. 60, fig. 8; Godwin-Austen, J. A. S. B. 1876, 2, p. 312; 

Nevill, J. A. S. B. 1877, 2, p. 17; id. Hand-L i, 1878, p. 53 

(pt.). 

Shell minutely perforate, trochiform, thin, smooth, finely 
striated and decussated with close microscopic spiral lines through¬ 
out, polished beneath, pale horny; spire almost conical, varying 
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in height, the sides slightly convex, apex rather obtuse, suture 
slightly impressed, distinctly marginate; whorls 7, increasing 
slowly, convex, the last not descending, sharply and filifonnly 
keeled, moderately convex below the keel, impressed in the 
umbilical region, raised into a slightly compressed longitudinal 
ridge, with a hollow outside it near the basal margin of the peri¬ 
stome ; aperture oblique, trapezoidal, with three palatal teeth, the 
inner subeolumellar, small and conical f the outer lamellar, entering 
deeply and curved, the portion near fhe peristome and the inner¬ 
most portion higher in general than the intervening part; peristome 
white, obtuse, sharply angulate at the periphery and less sharply 
iu the middle of the arcuate basal margiu, columellar margin 
straight, oblique. 

Major diam. 6|, min. 5|, axis 5 mm. 

Hab. Dafla Hills and Hill-ranges south of Assam at low eleva¬ 
tions, Chittagong. 

The relative distribution of this and of the next two species is 
not well known, but one or the other is found from Assam and 
Yunnan to Pegu, the Little Cocos Is., and Preparis. 

The shell varies in size and in the height of the spire. 


378. Sesara ? harmeri, Gude, Jour. Mai. vii, 1900, p. 139, figs. 1, 2. 

Similar to S. ? diplodon , but distinguished by having the basal 
surface simply convex behind the aperture, not pinched up iuto a 
ridge in the middle, and hollow near the periphery; also in having 
the outer palatal tooth much shorter and simple, without the inner 
raised portion. 

[Major diam. 6*75, min. 6*25, alt. 5 mm., of shell described.] 

Hab. Khasi Hills. 


379. Sesara ? ingrami, Blf. (Helix) H. T. C. 1. 1876, pi. CO, figs. 9, 
10; Blf. J. A. S. B. 1880, p. 193. 

Nanina (Sesara) diplodon, Nevill , Hand-l. i, 1878, p. 53, pt. 

Very similar to S. ? diplodon, but imperforate and with three 
palatal teeth, all lamellar. Two are close to the peristome, that 
on the columellar side is small and runs obliquely inwards ; the 
outer is in the middle of the basal margin, where it begins as a 
thickening inside the lip, then it is sharply curved and passes 
towards the interior of the whorls; the third is behind the second, 
it is curved and transversely placed at some distance within the 
aperture: all are visible through the shell beneath. 

Major diam. 6|, min. 6, alt. 4| mm. 

Hab. Arakan Bange and probably Pegu. 

The animal has a small mucous pore with a small lobe above it, 
not quite at the end of the foot, which is flattened posteriorly. 
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b. Aperture without teeth. 

380. Sesara ? galea, Be. (Helix) A. M. K. H. (3) iii, 1859. p. 388; 
Bfr. Mon. Hel. v, 1868, p. 264; H. § T. C. I. 187G, pi. 54, 
fig. 7. 

? Sesara harmeri, var. auodonta, Guile, Jour. Mai. vii, 1900, p. 140, 
figs. 5, 6. 

This species also closely resembles S. ? cliplodon , but the aperture 
is edentulous and the base flatter; the spire, too, is rather 
lower. 

Major diain. (according to Benson) nearly 9, min. 8, axis 
5£ mm. 

Hah. Teria Ghat, Kbasi Hills. 

The shell called S. ? harmeri , var. anodonta, has a descending 
last whorl near the mouth, whilst H. galea was described as having 
the last whorl not descending; the spire, too, in the latter is 
lower: but it appears probable that the two are identical. 

[Genus RAHULA. 

Rahula, Godwin'Austen, Mol. Ind. ii, 1907, p. 216, pi. 117. 

Type, R. macropleuris, Bs. 

Range. Eastern Himalaya ; Khasi and Naga Hills; and Arakan. 

Shell elongately pyramidal or conically trochiform; basal side 
flat, deeply umbilicated, subangulate around the umbilicus ; apex 
pointed or rounded; costulatiou strong, close or distant, more or 
less absent on the apical whorls. Whorls 6-8, more or less 
carinate on the keel of the last.] 

[381. Rahula macropleuris, Bs. 

Helix macropleuris, Bs. A. M. N. H. (3) iii, 1859, p. 265; Pfr. 
Mon. Hel. v, 1868, p. 183; H. $ T. C. I. 1876, p. 37, pi. *87, 
fig. 10 ; Godwin-Austen, Mol. Ind. ii, 1907, p. 216, pi. 103, fig. 1 
(shell). 

Kaliella (sec. B) macropleuris, Theob. Suppl. Cat. p. 20. 

Nanina (Microcystis ?) macropleuris, Nevill , Hand-l. i, 1878, p. 42. 

Hah. Rissom Peak, 6410 ft. 

Shell figured in Mol. Ind. 

Major diam. 3*75, alt. 4*75-5*8 mm. 

Original description :—“ Testa subaperte umbilicata , attenuato- 
pyramidata , oblique minute arcuato-striata , superne costis remotis 
elevatis arcuatis munita , decorticata , albida , nitidula; spira pyra- 
midali , superne attenuata , apice papillari, papilla IcevioH , sutura 
carinato-marginata; anfractibus 8, convexiuscvlis, ultimo non de- 
scendente , Jiloso-carinato , subtus planulato , versus aperturam con- 
vexiusculo , circa umbilicum profundissimum , anguste perspectivum , 
angulato; apertura obliqua ?, transversa, quadrata , penstomate 
tenui , recto , margins columellari lato , expansiusculo. 

“ Diam. major 5, minor 4|, long. 5| mill. 

“ Habitat in valle Rungun [Rungnu], prope Darjiling, rarissime. 
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“This shell is an exaggeration of the bascauda type of the 
Khasia Hills, with a more remote costulation and lengthened 
attenuate spire. The aperture of the single dead specimen col¬ 
lected by Mr. W. T. Blanford is not in the best condition.” 

Several specimens of this pretty species occur among the shells 
collected by Mr. W. Robert in the hills east of the Teesta River 
also an allied form from Damsang.] 

[Benson described a species as allied to macropleuris , viz. H. corys. 
This single dead specimen I find is in the Blanford Collection, 
which he presented by will to the Natural History Museum. The 
specimen has suffered much since Benson described it, and it is 



Fig. 82. 

A. Rahula corys Bs. Type. Young shell, X 9. 

B. Apex of specimen No. 34, Blanford’s Collection, named macropleuris , X 9. 

C. Apex of R. macropleuris , Bs., x 3. 

D. R. corys , Bs., Damsang, x 6. 

E. Ditto, ditto, x 3. 

now only 2 mm. in length ; the aperture and last whorls gone. I 
give a drawing of this (fig. 82, A); also one of the apex of a true 
macropleuris and the Damsang specimen—the three enlarged to 
the same amount. I cannot see any appreciable difference be¬ 
tween the apex of corys (fig. 82, A) and specimen No. 34 (fig. 82, B). 
The suture is marginate near the apex; the costulation at remote 
intervals does not begin until the fourth or fifth whorl, I refer 
this form to Benson’s H. corys. 

The apex of typical macropleut'is (fig. 82, C), it will be seen, is 
distinctly filose at the suture, even at the third whorl; and the 
side of the spire is flatter, very different to fig. 82, A & B. 
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The shell from Damsang (fig. 82,1) & E), which I consider corys, 
differs considerably in other characters from macropleuris . In 
this last the spire is pyramidal, with flat sides, as in pi. 103, 
fig. 1, Mol. Ind. ii.; in corys (fig. 82, D & E) the spire contracts 
more rapidly above the antepenultimate whorl, and the sides 
are decidedly concave. The distant costulation is stronger; the 
base is flatter; the columellar margin broader; the aperture is 
quadrate and smaller; while the umbilicus is also smaller {vide 
Benson's description, below).] 

[382. Rahula corys, Bs. 

Helix corys, Bs. A. M. N. H. iii, 1859, p. 265. 

Kaliella (sec. B) corys, Theob. fiuppl. Cat. p. 20. 

Rahula corys, Godwin- Austen, Mol. Ind. ii, 1907, p. 218, fig. 1 
(type), fig. 4 (shell). 

Original description:—“ Testa perforata , elongato-pyramidali, 
oblique confertim rninutissime cosiula to -striata , albida , non nitente ; 
spira anguste pyramidali , a pice obtusiusculo , sutura impressa ; an - 
fractibus 5|, convexiusculis , ultimo ad peripheriamfiloso-carinato, basi 
planiuscula ; apertura obliqua ?, quadrata, longitudine latitudinem 
cequante , peristomate tenui , recto, margine columellari verticali, longt 
vix expansiusculo . 

“ Diam. 2, long. 3 mill. 

“ Habitat in valle Rungun [Rungnu], prope Darjiling, rarissime 
occurrens. 

“ A single dead specimen occurred to Mr. W. T. Blanford. 
This minute shell is of a type allied to the last-described species 
in form, but is very differently sculptured. Its more pointed, 
not papillate apex, and the absence of costulation at somewhat 
remote intervals, and of a marginate suture, through so many 
whorls, prove that it is not the young of macropleuris. From the 
clear horn-coloured Helix fastigiata , Hutton, of the Western 
Himalaya, it may be known by its narrower spire, decided sculp¬ 
ture, minute size, the absence of a marginate suture, and by its 
perforate base; and from the dark-coloured H. barraJcporensis , Pfr., 
of the Sikkim Terai, by the first three characters."] 


383. Rahula bascauda, Bs. (Helix) A. M. N. H. (3) iii. 1859, p. 186; 
Pfr. (Helix) Mon. Hel. v, 1868, p. 256; H. ty T. (Helix) C. 1. 
1876, pi. 16, fig. 1; Nevitt (NaninaP), Hand-l. i, 1878, p. 42; 
[Godwin-Austen, Mol. Ind. ii, 1907, p. 218, pi. 117, figs. 1, 
la, 3, 3a (shells).] 

Shell very deeply umbilicated, subtrochiformly conoid, orna¬ 
mented with oblique rather distant raised ribs above, less raised, 
closer and flexuous below, rufous horny; spire conical, apex 
obtuse, suture well impressed ; whorls 6|, convex, slowing increas¬ 
ing, the last not descending with a raised keel at the periphery, 
convex beneath, subangulate around the umbilicus; aperture 
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slightly oblique, very roundly lunate; peristome thin, columellar 
and part of the basal margin slightly expanded. 

Major diam. 4, min. 3|, height 3| mm. 

Hab. Khasi, Jaintia, and Naga Hills. 

The above measurements are from a Kbasi Hill specimen. 
Benson’s type from Terai Ghat measured x 4 x 4 mm. This 
and the next two somewhat resemble Khasiella hyba (no. 254. 

p. 162). 

384. Bahula polypleuris, Blf. (Helix) J. A. S. B. 1865, 2, p. 76; 
Pfr. (Helix) Mon. Hel. v, 1868, p. 136. 

Helix pachypleuris, Pfr. Mon. Hel. vii, 1876, p. 138; [Godwin- 
Austen , Mol. Ind. ii, 1907, p. 219, pi. 117, fig. 2]. 

This shell is very near R. bascauda, but the sculpture is finer 
and closer, though still regularly costulate ribbing, the spire is 
lower and the umbilicus rather more open. 

Major diam. 4, minor 3j, height 3. 

Hah. Arakan Hills, Pegu. 

A shell from the Jyntia Hills agrees better with this than with 
the Khasi R. bascauda. This is in favour of Nevill’s view that 
the two are varieties of one form. 

[385. Bahula bascaudula, Godwin-Attsten, Mol. Ind. ii, 1907, p. 219, 
pi. 117, fig. 7 (shell). 

Original description: —Shell very openly umbilicated, trochiform, 
flat on base, sharply keeled, with fine carination ; sculpture very 
close fine costulation, oblique; colour chestnut-brown; spire 
conoid, apex rather blunt, sides very slightly convex; suture 
impressed. Whorls 6 ; aperture quadrate; peristome thin, angu- 
late on lower outer margin, columellar margin Subvertical. 

Size: major diam. 4*50, alt. axis 3*0 mm. 

Hab. Bisett chu and Bichila Peak, Doling District. 

This shell is very close to that of R. bascauda ; but placed side 
by side these differences are to be noted: a blunter spire, side of 
spire more convex, and principally in the umbilicus being very 
much wider.] 

[386. Bahula daflaensis, Godwin-Amten, Mol. Ind. ii. 1907, p. 220, 
pi. 117, fig. 5 (shell). 

Original description : — Shell deeply umbilicated, globosely 
conoid; sculpture distant, raised, oblique, sinuate costulation; 
colour pale sienna-brown; spire conic, sides slightly convex ; 
suture moderately impressed. Whorls 7, convex, indistinctly 
angular at the periphery neat aperture; aperture semiovate; 
peristome thin, the columellar margin scarcely thickened. 

Size : major diam. 4*2, alt. axis 3*0 mm. 

Hab. Dikrang Valley, Dafla Hills (Godwin-Austen). 

This interesting form can at once be distinguished by the 
absence of the lirate keel of. JR. bascauda and its allies.] 
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[387. Rahula lhotaensis, Godwin-Amten, Mol. Ltd. ii, 1907, p. 220, 
pi. 117, fig. 6 (shell). 

Shell openly and deeply umbilicated, pyramidal, base very flat, 
sharply keeled and carinate; sculpture, costulation close and 
regular, oblique and sinuate, extending to the basal side; colour 
rich brown (burnt-sienna); spire conical, apex pointed, sides 
slightly convex; suture fairly impressed, with a thin liration. 
Whorls 7, slightly convex; aperture quadrate, oblique; peristome 
thin, angulate on the lower outer margin; columellar margin 
subvertical, not thickened, slightly reflected. 

Size: major diam. 5*0, ait. axis 4*9 mm. 

Hob. Lhota Naga Hills, Assam ( Chennell ). 

This is a larger species than the type, and can be distinguished 
by the more pointed apex, pyramidal form, and very flat base, and 
the costulation is much closer and finer.] 

[388. Kalrala munipurensis, GodwinrAusten, Mol. Itul. ii, 1907, p. 220, 
pi. 117, fig. 4 (shell). 

Onginal description :—Shell globosely conic, deeply umbilicated, 
rounded below the keel, the liration on which terminates at the 
penultimate whorl; sculpture distant, very strong and very 
regular costulation ; colour pale grey, the ribbing showing bright 
brown; spire conoid, side nearly flat; apex rounded; suture 
impressed. Whorls 6, regular, sides very convex ; aperture semi¬ 
circular ; peristome fairly thickened, columellar margin subvertical. 

Size: major diam. 3*5, alt. axis 2*25 mm. 

Hob. Manipur Hills, north-east of valley {Godwin-Austen'). 

This is a very distinct little species and the smallest of the 

f enus. I have only found one specimen as yet among the minute 
lelices I collected in the Munipur Hills.] 

Genus HICR0CYSTINA. 

Microcystina, March, Jour , Conchyl. xxiv, 1876, p. 357; Godwin - 
Austen Mol. Lid. i, 1882, p. 11 (shells and anatomy); ii, 1899, 

p. 110. 

Type, M. rinki , Mbrch. 

Range. The greater part of the Indo-Malayan Region, but 
within British Indian limits recorded only from the Andaman and 
Nicobar Islands, Ceylon, Southern India, and Western Bengal. 

Shell thin, horny, depressed to globosely depressed, and only 
distinguished from Macrochlamys by having the columellar margin 
of the peristome more broadly reflected and furnished with a 
projecting angular process which covers the perforation partially 
or wholly. All Indian forms exhibit microscopic longitudinal 
striation. 

Animal imperfectly known, somewhat similar to Macrochlamys 
as regards the right shell-lobes and mucous gland, with an 
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overhanging pointed process as in that genus. In the genitalia it 
differs froifi Macroclilamys in that the male organ is simple and 
the retractor muscle is attached without any cmcum. The dart- 
sac was observed in M. rinki, but not in M. bintennensis. In the 
former it was shorter than the spermatheca, which was an elongate 
sac. 

Further detailed examination of the animal of the Andaman and 
Nicobar species is desirable. 

A. Species from Nicobar Islands. 

389. Microcystina rinki, Mdrch (Nanina), Joum. Conchyl. xx. 1872, 
p. 311; xxiv, 1876, p. 356; Pfr. (Helix) Mon. Hel. vii, 1876, 
p. 142; Nevill, Nanina (Microcystis), Hand-l. i, 1878, p. 39; 
Godunn-Austen, Mol. Ind. i, 1882, p. 12, pi. 3, figs. 1-7 (shell and 
anatomy). 

[ Vide fig. 81, B-B 3, p. 242.] 

Shell very narrowly and obtectly perforate, convexly depressed, 
thin, smooth, highly polished, with fine, longitudinal, parallel, 
microscopical striation above and below ; brownish homy, rather 
paler and whitish beneath; spire convexly conoid, suture impressed; 
whorls 5, convex, the last descending slightly and gradually towards 
the mouth, rounded at the periphery, tumid beneath; aperture 
oblique, lunate; peristome thin, columellar margin oblique, thicker, 
and rather broadly reflected, with a salient angular process nearly 
closing the perforation. 

Major diam. 5*5, min. 5, height 3*5 mm. 

Hub, The Nicobar Islands. Recorded from Great Nicobar 
(Mdrch), Little Nicobar (Busch), Katchal Camorta, Car Nicobar, 
and Teressa (de Rcepstorff). 

In the animal the left dorsal lobe is in two parts. The dart-sac 
is present. The teeth on the radula are 35 to 40.2.7.1 7.2. 
35 to 40, or about 47.1.47: the inner laterals broad, elongate, 
and sharp, each with one cusp on the outside, none inside ; outer 
laterals each with two terminal blunt cusps. 


B. Species from Andaman Islands. 

390. Microcystina moerchiana, Godwin-Austen (Nevill, MS.), Mol. 
Ind. i, 1»82, p. 13, pi. 3, fig. 9 (shell); ii. 1898, p. 47. 
Microcystimt hochstetieri, Godunn-Austen, A. M. N. M. (6) ii, 
1888, p. 57. 

Shell imperforate, conoidly depressed, thin smooth, highly 
polished, very finely and closely striated longitudinally beneath 
the microscope, brownish homy, paler beneath around the umbilical 
region; spire conoidal, apex obtuse, suture almost flat, scarcely 
impressed; whorls 5, slightly convex, the last not descending, 
rounded at periphery, rather tumid beneath; aperture very slightly 
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oblique, rather broadly lunate; peristome thin, columellar margin 
broadly reflected, vertical for a short distance above, the salient 
process closing the perforation of the shell. 

Major diam. 7J, min. 7, height 4| mm. 

Hab. Kondul Island, Nicobar Group; north coast of Great 
Nicobar. 

This is the largest species yet described from the Nicobar or 
Andaman Islands. 

391. Microcystina warnefordi, Godwin-Austen ( NeviU, MS.), Mol. 

lnd. i, 1882, p. 13, pi. 3, figs. 8, 8 a (shell and sculpture); ii, 1898, 
p. 47 ; id. P. Z. S. 1895, p. 447. 

Shell obtectly perforate (almost imperforate), depressed, thin, 
polished, smooth, with very fine, close, and regular, longitudinal, 
microscopic striation, umber-brown; spire low, conoidal, suture 
shallow ; whorls 5, convex, the last rounded at periphery, convex 
beneath; aperture nearly vertical, lunate; peristome thin, colu¬ 
mellar margin oblique, reflected, and with an angular projection 
which nearly closes the perforation. 

Major diam. 4, min. 3£, height 2 mm. 

Hob. Port Blair and the Brothers, Andaman Islands. 

“ Jaw very curved, central projection well developed. Animal 
black, with well-developed right shell-lobe, and large lobe over the 
mucous gland.” ( Godwin-Austen .) 

392. Microcystina harrietensis, Godwin-Austen (Nevill, MS.), Mol. 

Ind. i, 1882, p. 13, pi. 3, figs. 11, 11 a (shell and sculpture). 

Shell imperforate, subgloboselv depressed, smooth, not highly 
polished, with longitudinal, distinct, rather distant striation 
throughout under the microscope, umber-brown; spire conoidal, 
convex at the sides, apex obtuse, suture impressed; whorls 5, 
convex, slightly increasing, the last not descending, rounded at 
periphery and beneath; aperture subvertical, lunate; peristome 
thin, reflected, with an angulate projecting process covering the 
perforation of the shell. 

Major diam. 2*3, axis 1*3 mm. 

Sab. Mount Harriet, Port Blair, S. Andaman Island. 


393. Microcystina stewarti, Blanford (stuarti, Godwin-Austen, MS.), 
P. Z. S. 1904, ii, p. 440, pi. 25, fig. 10 (shell). 

Shell imperforate or subperforate, convexly depressed, very thin, 
smooth, highly polished, with faint transverse lines of growth and 
very fine, parallel, not very close, longitudinal, microscopic striation 
above and below, yellowish brown; spire low, convexly conoid, 
suture scarcely impressed; whorls nearly 5, flatly convex above, 
the last not descending, rounded at the periphery, convex below; 
aperture oblique, lunate; peristome thin, columellar margin 
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oblique, reflected above into an angulate process that closes the 
perforation. 

Major diarn. 4|, min. 4, height 2§ mm. 

Nab. Andaman Islands. 

This form is near M. ririlci , from the Nicobars, but it is smaller, 
rather thinner, more closely wound, and imperforate. The spiral 
sculpture is less strong and less regular. 

[Named after General Sir Donald Stewart, at one time Governor 
of the Andaman Islands. M. stuarti was adopted by Blanford in 
error.] 


C. Species from Peninsular India and Ceylon. 

394. Microcystina bintennensis. 

Microcystina perfucata, var. bintennensis, Godwin-Austen, Mol. 
2nd. . ii, 1899, p. 110, pi. 92, figs. 3-3 £ (shell aDd anatomy). 

Microcystina perfucata, Bs. ; Godwin-Austen, t. c. p. 110, pi. 92, 
fig. 4 (columella of shell): nec Helix perfucata, Bs. 

[ Vide fig. 81, C, C1, p. 242.] 

Shell obtectly perforate, depressed, translucent, polished, very 
finely, closely, and faintly spirally striated under the microscope, 
most distinctly on the upper whorls, rich deep brown; spire low, 
convexly conoidal, apex obtuse, suture shallow; whorls 4£-5£, 
convex, the last broader, rounded at the periphery, convex beneath ; 
aperture oblique, elliptically lunate; peristome thin, in one plane, 
columellar margin oblique, slightly curved, reflected and angulately 
projecting above, partly covering the perforation. 

Major diam. 6|, min. 5|, height 3 mm. 

Hah. Ceylon, Bintenne {Collett) ; Badulla, 2000', Matale, 1800' 
{Collett) ; Dumballa ( CoUett). 

In the animal the mucous gland is linear, with the end of the 
foot projecting above it. Peripodial margin broad; sole divided. 
Bight shell-lobe present; no left shell-lobe; left dorsal lobe in two 
separate flaps. Jaw with a large projection in the middle. Teeth 
30.1 » S . 1.8.1.30 (39.1.39). Male organ a simple straight 
sheath tapering above to the retractor muscle, and apparently 
.destitute of kalc-sac. According to the figure the vas deferens 
joins the penis on the distal side of the retractor muscle. [This 
is only apparent; the retractor muscle is very long and extends to 
the junction of the vas deferens.] 

This cannot be the same as Macrochlamys perfucata, Bs., from 
Galle, though the two were united by Godwin-Austen. Benson’s 
species has four closely-wound whorls, the aperture scarcely oblique, 
and the columellar margin vertical. 

395. Microcystina shevaroyana, W T. Blanford, P. Z. S. 1904, ii, 

p. 446, pi. 25, fig. 17. 

Shell rather openly and perviously perforate, conoidly depressed, 
thin, translucent, amber-coloured, polished, with very minute, 
close, and rather flexuous longitudinal (concentric) striation above 
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and below; spire conoidal, slightly raised, suture impressed; 
whorls 6, convex above, the last rounded at the periphery, rather 
flatly convex beneath; aperture slightly oblique, rather broadly 
lunate; peristome thin, the upper and basal margins faintly 
arcuate, columellar oblique, obtuse, expanded and slightly reflected 
above, with a very slight salient angle, not always recognizable, 
near the perforation. 

Major diam. 8£, min. 7|, height 4 mm. 

Hab. Shevaroy Hills, Madras Presidency (Daly). 

Near M. biritennensis , but larger and distinguished by more 
open perforation, much paler colour, and more numerous whorls. 

There is also much resemblance to Macrochlamys vilipensa, but 
that has only five whorls, and a differently-shaped aperture and 
columellar margin. 

396. Microcystina lita, Sykes, Proc. Mai. Soc. iii, 1898, p. 70, pi. 6, 
figs. 10, 11; Godwin-Austin, Mol. Ind. ii, 1899, p. Ill, pi. 92, 
figs. 1-1. c (shell and sculpture). 

Shell narrowly and obtectly perforate, convexly depressed, thin, 
smooth, polished, under the microscope rather distantly striated 
with spiral (longitudinal) impressed lines above and below, pale 
tawny; spire convex, obtuse, suture impressed; whorls 4|,increasing 
regularly, the last rounded at the periphery and convex beneath; 
aperture slightly oblique, lunate; peristome thin, columellar margin 
vertical above, slightly reflected and thickened, with a small ana 
blunt salient angle. 

Diam. 3*4, height 2 mm. 

Hab. Ambagamuwa (Collett). 

*397. Microcystina cryptomphalus, Godwin-Austen (Nevill, MS.), 
Mol. Ind, i. 1882, p. 13, pi. iii, fig. 10 (shell and sculpture). 

Shell perforate, conoidly depressed, flat on base, marked with 
fine, regular, parallel, spiral (longitudinal), impressed lines under 
the microscope, pale brown; spire conoidal; whorls 5, regularly 
increasing, aperture lunate; peristome thin, reflected and angulate 
at columellar margin. 

Major diam. 3*1, axis 1*5. (Description chiefly copied from 
original.) 

Hab. Pareshnath Hill, Western Bengal, 4480'. 

Genus KALIELLA. 

Kaliella, Blf. A. M. N. H. (3) xi, 1863, p. 83; Stol. J. A. S.]B. xl 
2,1871, p. 237; Godwin-Austen, Mol. Ind. i, 1882, pp. 1-10/19-24 
1883, pp. 68-73,146; id. t. c. ii, 1907, pp. 174-177. 

Type, K. barrakporensis , Pfr. [Pig. 81, A-A 2, p. 242.] 

Range. Indo-Malay and Mascarene Regions. 

Shell narrowly perforate or imperforate, conical and when 

s 
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typical trochiform, small, thin, homy, as a rule obliquely sub- 
costulate or striated, and not spirally above; whorls increasing 
slowly, the last very little larger; peristome thin. 

The animal of only one species, K. barrakporensis , is known and 
this very imperfectly. It is much like that of Sitala , and had a 
distinct caudal gland with a lobe above it. There is, however, no 
dart-sac, and there is a pear-shaped kalc-sac at the junction of 
the vas deferens with the penis; no caecum leads to the retractor 
muscle, which is attached to a fold. The spermatheca has not 
been described. The radula differs from that of Sitala in the 
small number of teeth in each row (67 in K. barrakporensis, 
against 307 in S. infula or 405 in S. attegia ) and in the larger 
number of broad admedian teeth. 

Unfortunately so few animals have been examined that the 
generic position of several species included in the genus must 
remain very doubtful; this is more especially the case with those 
allied to K. ? nana. It is quite uncertain whether several of the 
small forms attributed to Sitala should not be assigned to the 
present genus and vice versd , nor can any line be drawn to dis¬ 
criminate between the small shells of those two genera and the 
smaller species included in Macrochlamys. 

I. Imperforate or narrowly perforate. 

A. Trochiform , carinate at periphery. 

a. Height and diameter nearly qqvtal. 

398. Kaliella barrakporensis, Ffr. (Helix) P. Z. S. 1852, p. 156 ; id. 
(Helix) Mon. JELel. iii, 1853, p. 59; id. t. c. iv, 1859, p. 33; id. t. c. 
v, 1868, p. 86; id. t. c. vii, 1876, p. 100; Bs. (Helix) A. M. N. H. 
(3) iii, 1859, p. 272; W. $ H. Blf. J. A. S. B. xxx, 1861, 
p. 358; Blf. A. M. N. H. (3) xi, 1863, p. 83; Stol. J. A. S. B. 
xl, 2, 1871, p. 237 ; H. $ T. (Helix) C. I. 1876, pi. 87,'fig. 7; 
Nevill, Nanina (Microcystis), Hand-l. i, 1878, p. 41; Theobald, 
J. A. S. B. 1878, 2, p. 142; Godwin-Austcn , Mol. Ind. i, 1882, 
pp. 2,19, pi. 1, figs. 1-4 (shell), pi. 2, fig. 1 (shell), pi. 5, fig. 11 
(radula); 1883, p. 146, pi. 38, fig. 5 (genitalia). 

Helix sivalensis, Hutton, MS .; Bs. 1. c .; Godtoin-Austen, Mol. Ind. 
i, 1882, pi. 1, figs. 3, 3 a, pi. 2, fig. 1 (shells). 

Shell subperforate, pyramidally trochiform, thin, obliquely 
striated [or rather microscopically costulately ribbed] above, con¬ 
centrically and fairly closely marked with impressed lines on the 
base, smooth, translucent, horny brown; spire conical, sides very 
slightly convex, suture impressed ; whorls 6, convex, slowly 
increasing, the last keeled, not descending, slightly convex beneath; 
aperture oblique, subquadrately lunate; peristome simple, thin, 
straight; columellar margin slightly oblique, reflected, concealing 
perforation. 

Diam. 3|, height 3| according to Pfeiffer, but varying, and 
height often less than diameter. 
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Hah. Himalayas, Bengal, Deccan, S. India, Burma?, Ceylon, 
Madagascar. Localities recorded are: Kashmir ( Theobald ); Mus- 
soorie, 7000 feet (Godwin-Austen); Doon below Landour (Hutton) ; 
Sikhim, Pankabari, and Rangnu valley ( W. T. Stanford), and 
Titalya (Bacon) ; Paresbnath Hill and Patarghatta (Stoliczka ); 
Barrackpore (Bacon) ; near Calcutta (Stoliczka, Nevill) ; Khandalla 
near Bombay (W. T. B.) ; Madras (Ramanan) ; Kalryenmullay 
Hills near Salem (Foote) ; Pedro Talle Galle, Ceylon (?); Barisal, 
Bengal (Godwin-Austen). Nevill also quotes shells from Teria 
Ghat, Thayet Myo, Prome, and Pegu, but these may belong to 
other nominal forms. Several specimens have, however, been 
obtained from Madagascar; and, from this locality, they cannot 
have been introduced by man. The occurrence of this shell in 
Lower Bengal has been doubted, but both Stoliczka and Nevill 
found it near Calcutta. Shells from Bhore Ghat (Khandalla) are 
intermediate between K. barrakporensis and K. sigurensis. 

Animal of a pale colour, with a distinct gland at the extremity 
of the foot, overhung by a well-defined lobe. Mantle-lobes not 
observed. Parts of the genitalia are figured in the ‘ Land and 
Freshwater Mollusca of Iudia,’ showing the small pear-shaped 
kalc-sac [see also fig. 81, A, p. 242, supra], [The teeth of the radula 
are peculiar—from the small number of broad plated admedian 
teeth in the row, all tricuspid, the outer cusps both basal, the 
central point long; the laterals are narrow, much curved, and also 
tricuspid; the outermost minute and tricuspid,—with this formula: 

26 . 7 . 1 . 7 . 26 (33 . 1 . 33).] 


399. KfQiella sigurensis, Godwin-Austen, Mol. Ind. i, 1882, p. 5, 
pi. 1, fig. 11 (shell). 

This only differs from K. barrakporensis in having distinctly 
oblique radiating striae on the base and not concentric microscopical 
impressed lines. In all probability the two pass into each other, 
an intermediate form having already been noted from Khandalla 
near Bombay. 

Hah. Sigur Ghat and Neddiwatam Ghat, Nilgiri Hills. 


[400. Kaliella rissomensis, Godwin-Austen, Mol . Ind. ii, 1907, p. 174, 
pi. 103, fig. 9 (shell). 

Locality. Rissoin Peak, Richila Peak, and Damsang Peak, Daling 
District. 

Original description :—This shell is like K. sivalensis in general 
form, but placed alongside of it under the microscope difference is 
apparent in proportion of diameter to height of spire and form of 
columellar margin. The sculpture is also coarser. 

Size: maj. diam. 3*5, alt. axis 2*6 mm.] 
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401. Kaliella vulcani, Godwin-Amten, Mol. Ind. i, 1882, p. 6, pi. 1, 

fig. 13 (shell). 

This only differs from AT. bainrafyiorensis in having slightly 
convex sides to the spire, a blunter apex, and rather more rounded 
whorls. 

Diam. 3, height 2| mm. 

Bab. Puppa-doung near Pagan, Upper Burma (W.T. B.). 

The only shell is not in good condition, and in better preserved 
specimens there might be concentric striation on the base. It is 
probably a variety of K. barralcporensis. 

402. Kaliella jaintiaca, Godwin- Austen, Mol. Ind. i, 1882, p. 7, pi. 2, 

fig. 4 (shell). 

Shell subperforate, trochiform, thin, very minutely obliquely 
striated, and with very fine concentric striae on base, pale horny 
brown; spire conical, sides nearly straight, apex obtuse, suture 
impressed; whorls 5£, convex, the last sharply keeled, convex 
below; aperture slightly oblique, angulately lunate; peristome 
thin, columellar margin vertical. 

Diam. 3|, height 3 mm. 

Bab. Marangsip Peak (5350') and Sherfaisip Peak (5600'), 
South Jaintia Hills. 

This is near barralcporensis , but the spire is lower and more 
convex at the side, and the base is more tumid and the aperture 
higher and more open. 

[403. Kaliella jaintiaca, var., Godicin-Austen, Mol. Ind. ii, 1907, 
p. 174, pi. 103, fig. 10 (shell). 

Locality. Hengdan Peak, N. Cachar Hills ( Godwin-Austen). 

Original description :—The typical species was found by me 
on Marangsip Peak, Jaintia Hills, at 5350 feet. The species now 
figured is from the Naga Hills and is the nearest approach I can 
find to it, yet it differs somewhat, particularly at the columellar 
margin, which is more oblique.] 

404. Kaliella cherraensis, Godwin-Amten, Mol. Ind. i, 1882, p. 4, 
pi. 1, fig. 5 (shell) (nee Nanina cherraensis, Blf. J. A. S. B. 1870, 
p. 14). 

Shell narrowly perforate, high trochiform, thin, obliquely 
striated, with microscopic parallel impressed lines above, below 
decussated with radiating and concentric strife, brownish horny; 
spire conoidal, rather high, sides convex, apex obtuse, suture im¬ 
pressed ; whorls 6, flatly convex- above, the last carinate, almost 
flat beneath; aperture oblique, subquadrately lunate; peristome 
thin, columellar margin oblique, reflected. 

Diam. 3, height 3} mm. 

Bab. Garo, Khasl and Naga Hills to south of Assam, and 
Pafla Hills to north. 
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The specimen measured above, from Teria Ghat, is rather large; 
other shells are about 2*5 to 2*7 mm. in diameter. This form is 
distinguished from K. barralporensis by a somewhat higher spire, 
more convex at the sides. 

405. Kaliella manipurensis, Godwin-Austen, Mol. Ind. i, 1882, p. 5, 

pi. 1, figs. 9, 9 a (shell and sculpture), 10 (var.); pi. 2, fig. 3 

(shell). 

Shell subperforate, high trochiform, slightly polished, closely 
and obliquely orna/mented under the microscope with raised striae, 
on the base decussated with very minute concentric striae and 
radiating lines, brownish ; spire high, conoidal, sides convex, apex 
obtuse, suture impressed; whorls 6|, convex, the last sharply 
carinate, base slightly tumid; aperture slightly oblique, almost 
semicircular, columellar margin well reflected, vertical above. 

Diam. 2|, height 3 mm. 

Hab. Manipur Hills and Phunggam, Lahupa Naga Hills, 5000 
ft. {Godwin-Austen). 

The form from the Naga Hills is a little smaller, with 5| whorls. 
Some shells measure 3 mm. iu diameter. 

“ This shell differs from the Cherra and Khasi species (K. ciier- 
raensis) in the whorls being more convex, more tumid below, and 
the columellar margin not so oblique. It is nearest in shape to 
K. aspirans of Southern India.” {Qodwin-Austen.) 

406. Kaliella khasiaca, Godioin-Austen, Mol. Ind. i, 1882, p. 5, pi. 1, 

fig. 8 (shell). 

Shell imperforate, high trochiform, very closely obliquely ribbed 
above, smooth on base, brownish horny; spire conical, sides rather 
convex; whorls 7|, convex, the last angulate, slightly tumid be¬ 
neath ; aperture subquadrately lunate; peristome thin, columellar 
margin vertical. 

Diam. 2*25, height 2‘ 75 mm. 

Hab. North Khasi, common. 

This is distinguished from cherraensis and manipurensis by not 
having a raised keel at the periphery, by more numerous whorls, 
and by want of concentric sculpture on base. 

407. Kaliella costulata, Godwin-Austen, Mol. Ind. i, 1882, p. 7, pi. 2, 

fig. 5 (shell). 

Shell imperforate (subperforate), trochiform, thin, translucent, 
polished, ornamented with oblique distant ribbing, stronger than 
usual above, and very fine concentric striation beneath, pale horny 
brown; spire conical, sides straight, suture scarcely impressed ; 
whorls 6|, rather flat, the last carinate, flatly convex beneath; 
aperture slightly oblique, subquadrately lunate ; peristome thin, 
columellar margin vertical, reflected. 

Diam. 2J, height 3 mm. 
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Hah. Tanir Eidge, Dafla Hills, N. of Assam, also Hengdan 
Peak, North Cachar Hills S. of tbe Assam valley ( Godwin-Austen). 
Distinguished by its well-marked costulation. 


408. Kaliella subcostulata, Godivm-Austen, Mol. Ind. i, 1882, p. 8, 
pi. 2, fig. 6 (shell). 

This is very near costulata , but the ribbing is not quite so 
regular or so strong, the concentric st’riation on the base is more 
distant, the shell is smaller, the whorls are convex, and the suture 
well impressed. 

Diam. 2|, height 2| mm. 

Hah. North Khasi Hills. 

*409. Kaliella salicensis, Godwin-Austen, Proc. Mai. Soc. ii, 1897, 
p. 178, pi. 14, fig. 3 (shell). 

“Shell perforate, conical; sculpture irregular, coarse, transverse 
ribbing; periostracumumber-coloured; spire conic,flat-sided,suture 
very shallow; whorls 7, sides rather flat; aperture quadrate, 
straight below; peristome subohlique, columellar margin reflected. 

“Size: major diam. 2*8; alt. 3.” ( Godwin-Austen^) 

Hah. TJda Pussalawa, Ceylon (H. B. Preston). 

“ The whorls of this species do not increase in breadth so much 
as in K. harrahporensis ; the fine regular transverse sculpture is 
absent, rougher irregular ribs taking its place. The base of the 
Ceylon shell is not so broad, in proportion to the height of the 
spire, as in the Bengal species.” 

This is of much the same shape as K. harrahporensis; the last 
whorl is sharply keeled. 


b. Height much exceeding diameter . 

410. Kaliella aspirans, W. $ H. Plan/. (Helix) J. A. S.B.xxx, 1861, 
p. 355, pi. 1, fig. 12; Pfr. (Helix) Mon. Hel. v, 1868, p. 81; 
H. Sf T. (Helix) C. I. 1876, pi. 16, fig. 4; Neoitt, Hand-L i, 
1878, p. 41; Godwin-Austen, Mol. Ind. i, 1882, p. 6, pi. 1, 
fig. 12 (shell). * y ’ 

Shell subperforate (subobtectly perforate), pyramidal, elevately 
conical, thin, scarcely striated, smooth, not polished, translucent, 
brownish horny; spire high, conical, sides almost straight, apex 
obtuse, suture shallow; whorls 7, slightly convex, the last keeled, 
but not sharply ; aperture nearly vertical, semicircularly lunate; 
peristome thin, straight, columellar margin vertical, reflected, 
concealing the perforation. 

Diam. 2, length 3 mm. 

Hah. Nilgiri Hills, Pykara. 

This is near K. fastigiata, , but smaller, and higher in proportion 
to the diameter. 
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411. Ealiella fastigiata, Hutton (Helix), J. A. S. B. vii, 1838, p. 217; 

Pfr. (Helix) Mon. Hel. i, 1848, p. 37; id. t. c. iii, 1863, p. 40; 
Bens. (Helix) A. M. N. H. (3) iii„1859, p. 272; H. $ T. (Helix) 
C. 1. 1876, pi. 16, fig. 6; Nevill , Nanina (Microcystis), Hand-l. i, 
1878, p. 40; Theob. J. A. S. B. 1881, 2, p. 40; Godwin-Austen, 
Mol. Ind. i, 1882, pp. 8, 21, pi. 2, fig. 8 (shell). 

Shell imperforate (subperforate), high troehiform, thin, finely 
striated under the microscope, with impressed slightly oblique 
lines above, no concentric striation on base, pale brownish horny; 
spire pyramidal, sides very little convex, suture slightly impressed; 
whorls 7}, slightly convex, the last sharply carinate, flatly convex 
below; aperture nearly vertical, angulately lunate; peristome 
thin, margins nearly parallel, columellar vertical, triangularly 
reflected. 

Diam. 3, height 4 mm. 

Hah, Western Himalayas; Simla {Hutton); Landour and Mus- 
soorie above 5000' and beyond 7000' ( Benson ); Hazara {Theobald). 
Nevill adds Darjiling, Dafla Hills, Naga Hills, and Arakan Hills, 
but the three last are open to question. 

The animal is described by Hutton as greyish. It is found on 
dead leaves at Simla, and when in motion carries its shell upright. 
According to Benson, at Mussoorie and Landour it was procured 
creeping on the large wet leaves of Saxifraga ciliata , in damp and 
shady situations having a northern aspect. 

412. Ealiella elongata, Godwin-Austen, Mol. Ind. i, 1882, p. 9, pi. 2, 

fig. 9 (shell). 

Shell subperforate, very elongately pyramidal, rather irregularly 
obliquely ribbed above, almost smooth beneath, pale homy brown; 
spire very high, sides convex, apex obtuse, suture impressed; 
whorls 9|, convex, the last carinate, flatly convex beneath; 
aperture slightly oblique, roundly lunate; peristome thin, outer 
margin sinuate, columellar vertical, rather broadly reflected. 

Diam. 3, height mm. 

Hah. Baliang, Jyntea Hills. 

I have only seen one specimen of this shell, which is much 
more elongate than any other species of the genus. 

*413. Ealiella colletti, Sykes , Jour. Mai. vii, 1899, p. 30, pi. 2, fig. 1. 

“ Shell subperforate, elongately pyramidal, horny, smooth, apex 
yellow, rather acute, the base subimpressed in the umbilical 
region ; whorls 8, flattened, the first rapidly, the remainder slowly 
increasing, beneath the lens obscurely striated transversely, suture 
impressed; aperture quadrate, right margin thin, columellar sub- 
reflexed. 

“ Diam. 2*1, height 3’85 mm.” (Sykes, in Latin.) 

Hab. Binoya (3600'), Ambagamuwa, Ceylon; on bamboo, orange, 
and mango trees (Collett). 
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Sides of the spire strongly convex. The figure represents the 
mouth as nearly semicircular. 

B. Turbinate, carinate. 

[Mostly of doubtful affinity, anatomy not known.] 

414. Kaliella gratiosa, Godwin-Austen, Mol. Ind. i, 1882, p. 9, pi. 2, 

fig. 10. 

Shell subobtectly perforate, turbinate, globosely conoid, finely, 
transversely, and obliquely ribbed above, minutely concentrically 
striated and radiately ribbed on the base, pale horny brown; spire 
conoid, apex blunt, suture well impressed ; whorls 5|, convex, 
the last with a raised keel at the periphery, tumidly convex 
beneath; aperture slightly oblique (?), semicircularly lunate ; peri¬ 
stome thin, columellar margin oblique, reflected at the perforation. 

Diam. 3|, height 2| mm. 

Hab. Kopamedza Peak, Angami Naga Hills, 8375' ( Godwin- 
Austen). 

It is very doubtful whether any one of the specimens examined 
is adult. 

415. Kaliella animula, Godwin-Austen, Mol. Ind. i, 1882, p. 23, 

pi. 5, fig. 1. 

Shell imperforate, turbinate, no distinct ornamentation, but in¬ 
distinctly and obliquely sculptured under the microscope, and 
subobsoietely, very minutely, longitudinally striated above and 
below, pale horny brown; spire conoid, sides convex, apex obtuse, 
suture impressed; whorls 5, convex, the last angulately keeled, 
tumidly convex beneath; aperture subvertical, large, subquad- 
rately lunate, columellar margin reflected. 

Diam. 2|, height 2 mm. 

Hab. Khasi Hills ( Godwin-Austen). 

Neither of the two specimens is perfect, nor, so far as can be 
judged, adult. 

416. Kaliella [?] vagata, E. A. Smith (Sitala), Faun. Geog. Mold. Lac. 

Arch, i, pt. ii, 1902, pp. 142, 145 [shell and radula figured by 

Godwin-Austen]. 

Shell minutely and subobtectly perforated, obtusely turbinate, 
thin, fuscous brown, decussated by oblique fine striae of growth 
and by minute spiral lines, above and below; spire moderately 
raised, apex obtuse, suture impressed; whorls 5, convex, regularly 
increasing, the last sharply angulate at the periphery, convex 
beneath; aperture oblique, lunate; peristome thin, columellar 
margin vertical, rather broadly reflexed, partly covering the 
umbilicus. 

Major diam. 3, min. 2f, height 2| mm. 

Hab. Minicoi Island, between the Laccadives and Maldives. 
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Probably introduced, like other shells of those islands, from the 
Malabar coast. 

The teeth of the radula number: 

32 . 6 . 1 . 6 . 32 (38 . 1 . 38). 

The adinedian teeth, like the rhachidian, have a long median cusp 
and lateral cusps as in K. barrakjjorensis, &c. [The internal 
anatomy has not been seen, it therefore can only be placed in 
this genus with doubt.] 

*417. Kaliella [?] kjellerupi, Morch (Nanina), Jour. Conchyl. xx, 
1872, p. 310; Pfr. (Helix) Mon. Hel. viii, 1877, p. 72; Godioin- 
Austen (Sitala), P. Z. S. 1895, p. 442. 

“ Shell imperforate, turbinate, keeled, yellowish, smooth; spire 
conoid, apex obtuse, flattened, base convex, very smooth, suture 
very narrowly marginate; whorls 5, slightly convex, increasing 
slowly, nearly equal in size, the last not descending; striae of 
growth not prominent, irregular; aperture rhomboidally lunate, 
columellar margin thickened, subreflected. 

“ Diam. maj. 6, axis nearly 4 mm." (Morch, in Latin.) 

Uab. Great Nicobar. 

418. Kaliella teriaensis, Godioin-Austen, Mol. Ind. i, 1882, p. 10, 

pi. 2, fig. 12 (shell). 

Shell subperforate, depressedly subtrochiform, almost smooth, 
with extremely fine oblique ribbing on upper whorls only seen 
under microscope, the base smooth, bleached, probably when 
fresh brownish; spire conical, sides straight, suture impressed; 
whorls 5, convex, the last sharply keeled, convex below; aperture 
nearly vertical, securiform, subquadrately lunate; peristome thin, 
columellar margin oblique. 

Diam. 3'7, height 2 mm. 

Hab. Teria Ghat, at southern base of Khasi Hills ( Godwin - 
Austen). 

419. Kaliella nagaensis, Godwin-Austen, Mol. Ind. i, 1882, p. 9, 

pi. 2, fig. 11 (shell). 

Shell imperforate, trochiform, marked above with fine oblique 
ribbing only visible under the microscope, and with radiating 
lines on base, pale horny brown; spire conical, sides straight, 
suture impressed; whorls 6, convex, the last carinate, with a 
slightly raised keel, rather flat below; aperture slightly oblique, 
angulately lunate; peristome thin, the columellar margin thickened 
and reflected, rounded below, briefly vertical above. 

Diarn. 3|, height 2| mm. 

Hab. Kopamedza Peak (8375') and Naga Hills. [Dikrang 
Valley, Dafla Hills, and Barowli Gorge north of Tezpur (Godivin- 
Austen).] 
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The spire is considerably higher than in K. teriaensis , and lower 
than in K. barralcporensis and its allies. 

[420. Ealiella pancistriata, Godmn-Austen , Mol. Ind. ii, 1907, 
p. 174, pi. 103, fig. 10 (shell). 

Locality . Dikrnng Valley, Dafla Hills ( Godwin-Austen). 

Original description .-—Shell keeled, depressedly pyramidal ; 
sculpture microspiral striation with coarse, irregular, distant, 
transverse costulation, the same shown on the basal side; colour 
very pale ochre; spire moderately high, sides flat; suture shallow. 
"Whorls 5, sides flatly convex; aperture not complete, probably 
quadrate; peristome thin; columella broken. 

Size: maj. diam. 3*8, alt. axis 2 mm. 

The form of this shell is very like that of K. nagaensis , but has 
different sculpture.] 


[421. Ealiella richilaensis, Godwin-Austen, Mol. Ind. ii, 1907, p. 175, 
pi. 103, figs. 2, 2 b. 

Locality. Richila Peak, Bhutan frontier, 10,370 feet (TV Robert). 

Original description :—Shell globosely conoid, very rounded 
below, very narrowly umbilieated; sculpture, transverse distant 
costulation, rather fine, not regular; colour pale sienna-brown; 
spire moderately high, sides flat, apex blunt, suture impressed; 
whorls 5, keeled on the last, but with no carination, flatly convex; 
aperture narrowdy lunate; peristome thin, columellar margin 
nearly perpendicular, reflected near the umbilicus. 

Size: maj. diam. 3*3, alt. axis 1*8 mm. 

Somewhat of the form of K. nagaensis ; it is, however, a smaller 
shell and the sculpture is not so fine and regular as in that 
species.] 

[422. Ealiella richilaensis, var., Godivin-Austm, Mol. Ind. ii, 1907, 
p. 175, pi. 103, fig. 2 a. 

Locality. Richila Peak, Bhutan frontier, 10,370 feet ( W. Robert). 

Original description :—Shell globosely conoid, not umbilieated, 
covered with a strong epidermis; sculpture very regular fine 
costulation; colour strong sienna tint; spire moderately high, 
conoid, apex rounded, suture shallow; whorls 5, rather flatly 
convex; aperture narrowly lunate; peristome thin, columellar 
margin subvertical, but very slightly reflected. 

-Size: maj. diam. 3*6, alt. axis 2*2 mm.] 

C. Turbinate or globosely conoid , not carinate. 

423. Ealiella ? nana, Sutton (Helix), J. A. S. B. vii, 1838, p. 218; 
Tfr. (Helix) Mon. Hel. i. 1848, p. 31; H. $ T. (Helix) C. I. 
1876, pi. 61, figs. 7, 8, 9; Nevill , Nanina (Microcystis), Hand-l. 
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i, 1878, p. 38; Godxoin-Austen, Mol. Ind. i, 1882, p. 21, pi. 6, 
fig. 6 (shell); ii, 1898, p. 47. 

Helix bullula, Pfr. (Helix) Mon. Hel. v, 1868, p. 72, nee 
Hutton. 

Shell obtectly perforate, globosely conoid, smooth, under the 
microscope finely obliquely ribbed above, and with radiating lines 
on base, pale horny brown; spire conoid, sides convex, apex 
obtuse, suture'well impressed; whorls 5|, convex, closely wound, 
the last rounded at periphery and below; aperture nearly vertical, 
lunate; peristome simple, columellar margin oblique, reflected, 
concealing perforation. 

Diam. 2*3, height 2 mm. 

Hab. N.W. Himalayas; Simla, Kulu, Mussoorie; Darjiling. 
Nevill adds Moisraka, Midnapur district, Calcutta (Botanical 
Gardens), and Pt. Canning: [very doubtfnl if it is the same 
species]. 

Hutton notes that this form is common at Simla and that the 
colour of tfye animal is dark grey. Of the animal found in 
Calcutta, Stoliczka notes (quoted by Nevill) that it has a small 
gland with a short horn above and no mantle-lobes. 

The process on the columellar lip of the peristome which covers 
the perforation resembles that of Microcijstina. It is best seen in 
very old shells. 


424. Kaliella ? hullula, Hutton (Helix), J. A. S. B. vii, 1838. p. 218; 
Pfr. (Helix) Mon. Hel. i, 1848, p. 86; H.fy T. (Helix) C. 1. 1876, 
pi. 61, tigs. 2, 3; Nevill, Nanina (Microcystis), Hand-l. i, 1878, 
p. 37; Godwin-Austen, Mol. Ind. i, 1882, p. 23, pi. 5, figs. 4, 6 
(shell). 

Shell subperforate, turbinate, globosely conoid, smooth, under 
the microscope seen to be ornamented by fine oblique ribbing 
above and indistinct subobsolete concentric striae on base, pale 
horny; spire conoid, apex obtuse, suture impressed; whorls 5, 
convex, the last subangulate at periphery, descending slightly in 
front, convex beneath; aperture subvertical, broadly lunate; 
columellar margin oblique, slightly reflected. 

Diam. 4, height 3 mm. 

Hab. Western Himalayas; Simla. Kulu, Chor, Landour, 
Mussoorie, Kumaun. 

The type was obtained amongst dead leaves at Simla. The 
shell described by Pfeiffer as this species (Mon. Hel. iv, p. 86) 
was not bullula but nana. 


425. Kaliella ? resinula, Godwin-Austen, Mol. Ind. i, 1882, p. 22, pi. 5, 
figs. 7, 8 (shell). 

Shell obtectly perforate, globosely conoid, very finely and closely 
transversely costulately striated, the sculpture microscopical and 
often obsolete, pale brownish horny ; spire conoid, rather high. 



268 


ZONITIDJE. 


sides strongly convex, apex obtuse, suture deep; whorls 6|, 
convex, the last larger, rounded at periphery, convex beneath j 
aperture semicircularly lunate, nearly vertical; peristome thin, 
columellar margin rather broadly reflected, covering perforation. 

Diam. 2*25, height 2*1 mm. 

Hab. Khasi Hills. 

This is very near K. nana, but higher and with an additional 
whorl. 

*426. Kaliella? sikkimensis, Godwin-Austen ( Nevill, MS.), Mol. Ind. 
i, 1888, p. 22, pi. 6, fig. 9 (shell); id. t. c. ii, 1907, p. 175, pi. 103, 
fig. 4 (shell). 

This is another close ally of K. nana and K. resinula, and has 
nearly the same dimensions as the latter; it is even more globose, 
the sides of the spire more convex, and with the last whorl 
proportionately larger. I have not seen a specimen. 

Hab. Sikhim. 

[ Locality. Shell figured (pi. 103) is from the Risett chu Valley, 
South Sikhim ( W. Robert). 

Original description: —Shell globosely conoid, scarcely perforate; 
sculpture very fine, close, regular, transverse striation; colour 
pale sienna-brown; spire conical, less than the major diameter, 
apex blunt, sides convex, suture moderately impressed; whorls 6, 
rather convex, closely wound; aperture narrowly lunate, vertical; 
peristome thin, columellar margin oblique and but slightly 
reflected. 

Size: maj. diam. 1*9, alt. axis 1*6 mm. 

This pretty little shell, of which the type described by me is in 
the Indian Museum, Calcutta, appears to be fairly numerous in the 
deep hot valleys of Sikhim.] 

427. Kaliella? lhotaensis, Godicin-Austen, Mol. Ind. i, 1882, p. 22, 
pi. 5, fig. 2 (shell). 

Shell imperforate, convexly conoid, depressedly subturbinate, 
with fine subcostulate transverse striation under the microscope, 
often obsolete, radiately striate beneath, pale brown ; spire conoid, 
sides convex, apex obtuse, suture impressed; whorls 5|, convex, 
the last subangulate at periphery, rounded below; aperture 
oblique, roundly lunate; peristome thin, columellar margin 
vertical, reflected. 

Diam. 2*2, height T7 mm. 

Hab. Lhota Naga Hills. 

This is also allied to K. nana , but has a much lower spire. 

[428. Kaliella? shillongensis, Godwin-Austen, Mol. Ind. ii, 1907, 
p. 176, pi. 103, fig. 5 (shell). 

Locality. Shillong, Khasi Hills {Godwin-Austen). Two specimens 
were found. 
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Original description Shell globosely conoid, very narrowly 
umbilicated, rounded below; sculpture very fine, regular trans¬ 
verse ribbing; colour umber-brown; spire less than breadth, 
apex blunt; suture well impressed; wborls 5|, rather closely 
wound, sides convex; aperture lunate, suboblique; peristome 
thin, scarcely reflected, columellar margin suboblique. 

Size: maj. diam. 2*1, alt. axis 1*4 mm. 

Compared with K. Ihotacrsis, this shell is smaller and tho 
whorls much more convex; with typical flatura, it is larger, but 
the whorls do not increase in the same way and in the same 
proportion; and the same may be said of the very similar shell 
from the Sikhim frontier, which differs in having a larger body- 
whorl and larger aperture; they all, in fact, merge into one 
another.] 


429. Kaliella ? flatura, Godwin-Austen, Mol. Ind. i, 1882, p. 23, pi. 5, 
fig. 10 (shell). 

Shell perforate, convexly conoid, subturbinate, very finely 
costulately striated under the microscope, the sculpture generally 
obsolete, below marked with curved radiating striae, horny brown; 
spire conoid, sides convex, apex obtuse, suture impressed; whorls 5, 
convex, last broader, rounded at periphery and below; aperture 
semicircularly ovate, subvertical; peristome thin, columellar margin 
vertical and reflected. 

Diam. 2, height 1-5 mm. 

Sab. Manipur. 

This has a deeper suture and a broader last whorl than the 
species of the K. nana section generally. 


[430. Kaliella? flatura, var., Godwin-Austen, Mol. Ind. ii, 1907, 
p. 176, pi. 103, fig. 3 (shell). 

Kaliella flatura, Godwin-Austen, Mol. Ind. i, 1882, p. 23, pi. 5, 
fig. 10. 

Locality. Richila Peak, 10,370 feet, on Darjiling-Bhutan 
frontier ( W. Bobert), also Risett chu Valley and Damsang. 

Original description :—Shell globosely conoid, umbilicated ; 
sculpture very minute, transverse ribbing, only visible under high 
power, smooth to eye and not so regular on the last whorl as it 
is on the rest of the whorls; colour pale ochre; spire, sides 
slightly convex, apex rounded, suture well impressed; whorls 5, 
very convex; aperture sernilunate; peristome thin, columellar 
margin suboblique and slightly reflected. 

Size: maj. diam. 2*25, alt. axis 1 ’30 mm. 

It is interesting to find this minute shell in the Eastern 
Himalaya, so extremely close in form to that I found in Munipur, 
the sculpture on the last whorl not being so regular as in the 
type; it is similar above.] 
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D. Lenticular, sharply Iceeled, decussated. 

431. Kaliella ? bnrrailensis, Godwin-Austen, Mol. Ind. i, 1883, p. 70, 
pi. 15, figs. 6 ,5 a, 6 b (shell). 

Shell minutely perforate, lenticular, thin, transversely obliquely 
ribbed and decussated by rather irregular 1 striation above, below 
radiately and more strongly but very irregularly concentrically 
ribbed, pale horny; spire low, conoidal, sides convex, suture very 
shallow, apex slightly prominent; whorls 5£, flat above, the last 
keeled, convex beneath, not so prominent as the spire; aperture 
subvertical, angulately lunate, narrow; peristome thin, columellar 
margin oblique. 

Diam. 5, whole height 2*6 mm. 

Hab. Burrail Range, Naga Hills. 

Distinguished by minute perforation from the umbilicate 
K. kezamahensis and lailangkotensis , also by sculpture and other 
characters. 


432. Kaliella ? ruga, Godwin-Austen, Mol. Ind. i, 1883, p. 70, pi. 15, 
fig. 4 (shell). 

Shell perforate, sublenticular, transversely ribbed and decussated 
by impressed lines above and below, pale horny; spire low, 
conoid, suture impressed; whorls 5, convex, the last sharply 
angulate, tumid below, more swollen than the spire is above the 
keel; a small pitted mark behind the lower margin of peristome, 
showing inside the aperture as a minute plait, not always con¬ 
spicuous, as in Sesara helicifera; aperture subvertical, angularly 
lunate; peristome thin, columellar margin very oblique. 

Diam. 3, height 2 mm. 

Hab. Phunggam, Lahupa Naga. Hills, and Shiroifurar Peak, 
N.E.Munipur, 9000 ft. 


E. Shell conoidal , carinate , with a long narrow aperture. 

[433. Kaliella? dikrangensis, Godwin-Austen, Mol. Ind. i, 1883, 
p. 72, pi. 16, fig. 3 (shell). 

Original description '.—Shell globosely conoid, keeled, imperr 
forate, much rounded below; sculpture very microscopic, transverse 
regular costulation, the finest I have seen; colour pale amber; 
spire pyramidal, sides nearly flat, apex well rounded, suture 
moderately impressed; whorls 6, closely wound; aperture nar¬ 
rowly quadrate; columellar margin strong, perpendicular, with a 
slight protuberance on the inner margin. 

Major diam. 1*6, height 1*1 mm. 

Hab. Dikrang Yalley, Dafla Hills ( Godwin-Austen ). 

This shell, of which I only possess one example, is similar in 
form and comes nearest to K. ? nongsteinensis (Jainta Hills), but 
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is very much smaller, the spire less conoid, and much more 
rounded below. The sculpture is similar to that of Kaliella. 

Nothing is known of the anatomy of these very minute 
species.] 


434 . Kaliella? nongsteinensis, Godwin-Austen, Mol, Ind. i, 1883, 
p. 72, pi. 16, tig. 2 (shell). 

Shell imperforate, conoid, subtrocbiform, under a powerful 
microscope costulately striate, pale brownish; spire conoidal, 
rather high, sides convex, apex obtuse, suture shallow; whorls 8, 
closely wound, slightly convex, the last carinate, projecting in the 
middle around the umbilical region, rather flat outside near the 
keel; aperture narrow, rectangular, oblique to the axis of the shell; 
peristome-? 

Diam. 2, height 1*7 mm. 

Hab. Maotherichan Peak, N. Khasi. 


[435. Kaliella bhntanensis, Godwin-Austen, Mol. Ind. ii, 1907, p. 196, 
pi. 103, fig. 7 (shell). 

Locality. Damsang, Daling District, Western Bhutan Hills. 

Original description :—Shell conical, perforate, flatly rounded 
on base, keeled; sculpture microscopic, transverse, irregular lines 
of growth, these are well shown on the basal side; colour pale 
dull ochreous; spire high, with convex sides, apex blunt; suture 
very shallow; whorls 8, closely wound, flat-sided; aperture 
narrowly quadrate; peristome thin, columellar margin short, 
nearly vertical. 

Size: maj. diam. 2*23, alt. axis 1*6 mm. 

Its nearest ally is K. nongsteinensis , of the North-western Khasi 
Hills; but it is broader on the keel in proportion to height of 
spire and much flatter on the base.] 


436. Kaliella? tirutana, Godwin-Austen, Mol. Ind. i, 1883, p. 72, 
pi. 16, figs. 4, 6 (shell). 

Shell imperforate, conoidal, with the area below the carination 
prominent, smooth, whitish horny (? bleached); spire conoidal, 
sides slightly convex, apex obtuse, suture shallow; whorls 6, 
convex, closely wound, narrow, the last keeled, 'flattened, but 
inclined below keel, and projecting considerably in the umbilical 
region ; aperture narrow across, but long, almost rectangular, and 
elongate in a line oblique to the axis; peristome with columellar 
margin straight, oblique, and reflected. 

Diam. 1|, height 1| mm. 

This resembles nongsteinensis , but is smaller, and has fewer 
whorls and a less convex spire. It has the same rectangular 
mouth inclined to the axis of the shell. 
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437. KaUella ? chennelli, Godwin-Austen, Mol. Ind. i, 1883, p. 73, 

pi. 16, fig:. 1 (shell). 

Shell imperforate, depressedly conoid, lenticular, finely trans¬ 
versely striated above, below radiately striated with traces of 
concentric lines, pale horny brown; spire conoid, sides flat, suture 
shallow; whorls 6|, closely wound, almost flat above, the last 
carinate, convex below, lower surface not so prominent as the 
spire; aperture vertical, narrow, subquadrangular; peristome 
thin, columellar margin slightly oblique, reflected. 

Diam. 3|, height 2 mm. 

Hah. Lhota Naga Hills. 

This is distinguished by its numerous whorls and narrow 
elongate aperture. It is said to be finely hairy when fresh. 

F. All the ivhorls carinate in middle , last whorl hicarinate. 

438. Kaliella ? conulus, W. T. Blanford (Nanina), J. A. 8. B. 1865, 2, 

p. 73; Pfr. (IleUx) Mon. Mel. v, 1868, p. 89; H. $ T. (Helix) 
C. 1. 1876, p. 129, figs. 5, 6; Nevill, Nanina (Microcystis), Hand-l. 
i, 1878, p. 41; Godwin-Austen, Mol. Ind. i, 1883, p. 71, pi. 15, 
figs. 6, 6 a (shell). 

Shell imperforate (subperforate), turreted, thin, translucent, 
marked with oblique, sinuous, subfiliform, costulate striation, and 
on the base with radiating striae and very fine spiral lines, white 
horny; spire conical, apex rather - obtuse, suture deep; whorls 6, 
very convex, keeled in the middle, the keel very fine, raised, 
thread-like, and white ; the last whorl bicarinate, the second spiral 
keel being below the periphery, flatly convex beneath ; aperture 
oblique, rhomboidally lunate, about equally broad and high; 
peristome thin, columellar margin nearly vertical, very briefly 
reflexed at the penultimate whorl. 

Diam. 3height 2 mm. 

Bab. Phoung-do, near Taungup, Arakan ( W. T. Blanford ); 
Jatinga Valley, North Cachar Hills, and Manipur ( Godwin- 
Austen). 

This form stands alone, no near ally having been found. It 
may have relations to the Andaman Sitala ? homfrayi and 
8. subbilirata, now referred to Philalan/ca. 

439. Kaliella? peliosanthi, March, Helix (Kaliella), Videntk. Medd. 

xi, 1872j p. 13; Godwin-Austen, Mol. Ind. i, 1883, p. 92. 

u Shell very minute, trochiform, obtectly perforate ; whorls 4|, 
angulate in the middle, spirally lineate; lines of growth prominent, 
at regular distances; the last whorl bicarinate, flat and smooth at 
the base, the umbilicus narrow and oblique ; epidermis very thin, 
hairy on the keels; aperture rhombic, columellar margin subdentate. 

“ Diam. 1^, height mm.” (March, in Latin.) 

Bab. Calcutta. 
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Found on leaves of Peliosanthcs tela froni the Harbour of 
Calcutta. Said to be somewhat similar to K. conidus , but much 
smaller. 


II. Umbilicated. 

*440. Kaliella ? feae, Tap. Canefri, Ann. Mas. Civ. Gen. xxvii, 1889, 
p. 321, pi. 8, figs. 7, 8. 

t 

“ Shell deeply umbilicated, conical, trochiform, pale horny; 
spire conical, apex obtuse ; whorls about 7, subcon vex, ornamented 
with minute oblique regular striae, divided by impressed sutures, 
the last not descending in front, obtusely carinate at periphery, 
convex beneath ; aperture roundly lunate, obscurely subquadrate; 
peristome simple, slightly expanded below, margins remote, 
columellar reflected below umbilicus. 

“Major ’diam. 9, min. 8.4, height 8 mm.” (Tap. Can., in 
Latin.) 

Hob. Mount Mouleyit, Burma, East of Molmein {Fea). 

*441. Kaliella delectabilis, Sykes, Proc. Mai. Soc. iii, 1898, p. 70, 
pi. 5, fig. 7; Godwin-Austen, Mol. Ind. ii, 1883, pi. 93, fig. 4 
(sculpture only). 

“ Shell ovately conoid, narrowly but perspectively umbilicr' ed, 
horny, smooth; whorls 6, convex, under the lens microscopically 
striated transversely' (longitudinally), the last carinate at the 
periphery, inflated beneath: apex smooth, suture impressed; 
aperture semilunate, columellar margin of peristome reflected. 

“ Diam. 2*8, height 3 mm.” 

Hab. Ambagamuwa, Ceylon {Collett). 

*442. Kaliella? leithiana, Godwin-Austen, Mol. Ind. i, 1883, p. 71, 
pi. 16, figs. 6, 6 a, ; Sykes , Proc. Mai. Soc. iii, 1898, j>. 71. 

? Plectopylis eugenii, Jones, M6m. Soc. Zool. France, vii, 1894, 
p. 277. 

“ Shell narrowly umbilicated, discoid, keeled, base flat; sculpture 
covered with an olivaceous epidermis, irregular transverse lines of 
growth; spire very depressedly conoid, sides flat, apex blunt; 
whorls 6^, all very equal in breadth, flat; aperture elongate, 
narrow, perpendicular; peristome thin, columellar margin upright, 
short. 

“ Major diam. 7, alt. axis 2*4 mm.” {Godwin-Austen.) (Height 
2-7 mm. from figure.) 

Hab. Ceylon. 

The shell is represented in the figure as lenticular with a 
prominent keel, and may at once be recognized by its very narrow 
angulate mouth. As the specimen was purchased from the late 
Dr. Leith’s collection and the locality depended on his having 
marked the same on a card, the habitat may not be quite certain, 

T 



274 


ZONITH)JE. 


for it is not probable that Dr. Leith himself collected in Ceylon, 
and the shell does not resemble other Ceylonese or S. Indian forms. 

443. Kaliella ? kezamahensis, Godwin-Austen, Mol. Ind. i f 1883, 

p. 69, pi. 15, figs. 3, 3 a (shell), p. 146, pi. 40, fig. 10 (radula and 

spermatophore). 

Shell narrowly umbilicate, depressedly trochiform, decussated 
above by oblique and spiral ribbing, below by radiating and con¬ 
centric, the transverse (oblique or radiating) close, the spiral 
more distant, pale horny; spire conoid, apex obtuse, suture 
slightly impressed; whorls 5, flatly convex above, the last sharply 
keeled, almost flat beneath; aperture slightly oblique, subtrape- 
zoidal, angulately lunate; peristome thin, curved back on right 
margin, columellar margin very oblique, scarcely reflected. 

Diam. 4*25, height 2’5 mm. 

Hob. Kezamah, Anghami Naga Hills; Gaziphima, JSTaga Hills 
( Godwin-Austen ). 

The lingual ribbon which has been extracted from a dried 
individual' /closely resembles that of K. lailangkotensis. The 
formula is 25.6.1.6.25 (31.1.31); rhachidian and admedians 
tricuspid; laterals bicuspid, with the outer cusp far back, not 
near the terminal one. The laterals differ from those of K. bar - 
rakporensis. 

444. Kaliella? lailangkotensis, Godtvin-Austen, Mol. Ind. i, 1883, 

p. 68, pi. 15, fig. 1 (shell), pi. 20, figs. 2,2 a (jaw and radula). 

Shell narrowly and deeply umbilicated, sublenti^ular, decussated 
with transverse and longitudinal ribbing above and below, the 
concentric (longitudinal) sculpture disappearing near the umbilicus, 
pale brownish ; spire low, conoidal, sides convex, suture impressed; 
whorls 5, convex, the last angulate at periphery, convex below; 
aperture slightly oblique, angulately lunate; peristome thin, 
columellar margin oblique. 

Diam. 4-3, height 2*3 mm. 

Hah. Lailangkote, Khasi Hills, common, also at Mairang, Teria 
Ghat, Maotherichan Peak, and Mokarsa. 

The lingual ribbon is very similar to that of K. kezamahensis , 
and the formula is 26.2.5 I . 5.2.26. (33 . I . 33). The 
lower surface is much more tumid than in that species, mouth 
broader, &c. 

III. Subturbinate , whorls rapidly inci'easiny. 

445. Kaliella ? nevilli, Godwin-Austen, Mol. Ind. i, 1883, p. 70, pi. 13, 

fig. 6. 

Shell umbilicated, depressedly conoid, subturbinate, thin, rugately 
subcostulate transversely, radiately striated below, periphery 
furnished with hairs, pale brownish horny; spire conoid, apex 
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prominent, suture impressed; whorls 4|, convex, the last slightly 
angulate at periphery, rather tumid below; aperture oblique, 
roundly lunate; peristome thin, columellar margin vertical, 
slightly reflected above. 

Major diam. 7, min. 6, height 3| mm. 

Hah. Darjiling. 

The relations of this shell are very doubtful. It cannot be a 
KaUella to judge by the shell. 

[Genus SARAMA*. 

Type, S. Iccila. 

Range. Hill-ranges south of Sikhirn. 

The animal of the type species, and the only one of the 
genus as yet known, is remarkable for its very dark coloration. 
The shell-lobes are as in Macrocldamys, the right narrow and 
tongne-like. The type differs from Macrochlamys in the three 
following important characters:— 

1. The absence of the amatorial organ; 2. The absence of the 
coiled caecum near the retractor muscle of the penis; 3. Form of 
the spermatophore, which is short and with spines on the side of 
the capsule. To these may be added the form of the jaw, which 
is very straight on the cutting-edge.] 

446. Sar&ma kala, Godwin-Austen (Macrochlamys), Mol. Rid. i, 1883, 
p. 108, pi. 40, figs. 1-9 (shell and anatomy); ii, p. 135 (spermato¬ 
phore). 

[ Vide fig. 83, p. 276.] 

Shell minutely perforate, conoidly depressed, thin, translucent, 
polished, with very fine, close, longitudinal (spiral) striation 
throughout under the microscope, pale greyish horny; spire low, 
conoidal +, the sides straight, suture slightly impressed ; whorls 5, 
slightly convex, the last rounded at the periphery and below; 
aperture nearly vertical, lunate; peristome very thin, columellar 
margin subvertical above, rather broadly triangularly reflected. 

Major diam. 8*5, min. 7, height 4 mm. 

Hub. Damsang Peak, Daling Hills, Western Bhutan (W. 
Robert ). 

Animal very dark-coloured above; pedal margin and sole pale. 
No dart-sac and no caecum to the penis, the retractor muscle being 
attached directly to head of penis and epiphallus. Teeth on radula 
40.2.8.1.8.2.40 (50.1.50) : median tooth tricuspid; inner 
laterals with a single basal cusp on the outer side, outer laterals 
bicuspid. [The jaw is abnormal, being very straight on the cutting- 
edge.] 

Not one of the specimens examined appears completely adult. 
This species may be found in Sikhirn and the mountains of Bhutan. 

* [Sanskrit “ the dawn ”; “ Hermes ” in Greek.] 

t [The spire is higher than it is represented in plate 40 of the * Mollusca of 
India.’ [Tnis, the type, was outlined with the aid of camera lucida. The 
height of spire is a very variable character in many of these species.] 

t2 
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[Fig. 83 .—Sarama Jcala. 

A. Animal, spirit-specimen, views of right and left sides, shell removed. X 4. 

B. Edge of mantle, left shell-lobe, and left dorsal lobes. X 7. 

C. Generative organs. X 4. 

D. The penis, with a spermatophore forming in the epiphallus. X 7. 

E. The spermatheca, containing a perfect spermatophore. X 12. 

F. Jaw and teeth of the radula. X 340.] 

[Genus SARIKA. 

Orobia resplendens, Albers , Die Heliceen, 1860, p. 68. 

Nanina (Macrochlamys), G. Nevill , Hand-l. i, 1878, p. 20. 

Sarika, Godioin-Awten, Mol. Ind. ii, 1907, p. 179. 

Type, S. resplendens , Phil. 

Ilange. Tenasserim to Siam. 

Original description :—Shell depressed, flat on base, smooth, 
shining; whorls very closely wound and regularly increasing. 

Animal with right aud left mantle-lobes as in Macrochlamys, 
Generative organs differ, the retractor muscle of the penis is very 
large and given off directly at the head of that organ; no coiled 
cfficum; amatorial organ long, with a rounded terminal knob. 
Spermatophore spineless.] 
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447. Sarika resplendens, Phil. (Helix) Zeitschr. f. Malak. 1846, 
p. 192; Pfr. (Helix) in. Mart, ty Chcmn. Conch.-Cab. ed. 2, 
no. 688, pi. 110, figs. 7-9 ; id. (Helljc) Mon. Hel. i, 1848, p. 66; 
H. Sf T. (Helix) C. I. 1876, pi. 61, fig. 4; Nevill, Nanina 
(Macrochlamys), Hand-l. i, 1878, p. 20, p£.; Godwin-Austen , 
Mol. Ind. i, 1883, pp. 109,110, pi. 26, figs. 1-3 (shells) ; id. t. c. 
ii, 1898, p. 49; [ii, 1907, p. 179, pi. Ill, figs. 3, 3 a (genitalia), 
pi. 116, figs. 2-2 b (shell and dorsal lobes and radula)]; v. Mart. 
Jour. Linn. Soc. xxi, 1889, p. 162. 

Helix subcornea, apud Hanley, C. I. 1876, pi. 149, figs. 2, 3: nec 

Shell perforate, depressed, smooth, polished throughout, thin, 
pale, yellowish tawny, without longitudinal sculpture; spire very 
low, suture well impressed; whorls 7, convex, regularly increasing, 
the last rouuded at the periphery and convex, slightly flattened 
beneath, deeply impressed in the middle; aperture nearly vertical, 



[Fig. 84. —Sarika resplendens. 

A. Atantie-edge detached from the animal, shell- and dorsal lobes. 

B. The genitalia. 

C. Anterior end of the amatorial organ. 

D. Teeth of the radula. 

E. Jaw.] 

broadly lunate; peristome thin, almost straight, basal margin 
faintly arcuate, columellar oblique, briefly reflected above. 

Major diam. 25|, min. 23|, height 12 mm. 

Hab. Mergui, Tenasserim ; Mergui Archipelago; also Siam and 
Cambodia. 

In the animal both shell-lobes are well developed, as in Macro¬ 
chlamys indiea. Neck-lobes small. There is a long flagellum-like 
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kalc-sac, a long spermatheca, and a large dart-sac or amatorial 
organ. The formula for the radula is : 42.2.10.1.10.2.42 
(34.1.54). [The jaw has no central projection.] 

[External characters, such as the shell-lobes present, led me in 
1898 (Mol. Ind.) to place this species in Macrochlamys , but it 
differs in many respects from the typical Indian species of that 
genus. Further material received since has shown the internal 
anatomy to be very different. 

The penis-sheath eularges upwards from the generative aper¬ 
ture to the broad, rather flat, and long retractor muscle. The 
epiphallus is long, and where it is joined by the vas deferens 
a balk-sac nearly as long is given off. Within the length of the 
epiphallus in this specimen a spermatophore was in an advanced 
stage of development, the sac of which is indicated by the swelling 
close to the vas deferens. The spermatheca is very long, a 
narrow tube swelling into an elongate, pear-shaped, thin-walled 
sac. This contained a single perfectly formed spermatophore. 
The amatorial organ is very large and thickened, the free end 
terminating in a very blunt globose knob. The rest of the 
generative organs do not call for any special mention. 

The spermatophore differs in detail from any I have yet been 
fortunate to come across {vide spermatheca, flg. 84, B); the flume is 
very long, quite free of spines on the side, 2 or 3 large ones only 
at the base of the capsule, which is elongately oval, with very 
transparent sides and with the usual cap-like terminal end. It is 
thus on the mould of spermatophores of species of the genera 
Girasia and Avstcnia &c., but shows very interesting variation in 
minor detail, supporting the conclusion I have arrived at, that 
this species resplendens cannot be retained in Macrochlamys, but 
forms a good and distinct genus. 

The animals of resplendent and of the Siamese species S.pumicata , 
Morelet, are much nearer that of Xesta type citrina , but the concho- 
logical differences are very great. The closelv-wound depressed 
6hell of resplendens and its allies presents characters which cannot 
be overlooked, and they help considerably in separating this group 
of the ZonitidaB from Mao'ochlamys on one haud and Xesta on 
the other.] 

Hanley’s figure (C. I. pi. 51, fig. 4) agrees fairly with Pfeiffer’s 
and would appear to be some other. species. Beeve’s figure 
(Conch. Ic. no. 430) is something different. Many different 
shells are found in various collections under this name. The 
description above is from a Mergui specimen in Col. Godwin- 
Austen's Collection. 

448. Sarika burmana, Pfr. (Helix) P. Z. S. 1867, p. 107; id. Mm. 
Hel. iv, 1859, p. 42; H. $ T. (Helix) C. I. 1876, p. vii.. 

Helix acerra, B». A. M. N. H. (3) iii, 1859, p. 389; Pfr. Mon. 
Hel. v, 1868, p. 100; H.$ T. C. I. 1876, pi. 61, fig. 2; v. Mart. 
(Macrochlamys) Jour. Linn. Soc. xxi, 1889, p. 162; Kobelt 
(Macrochlamys), Mart. 8f Chemn. Syst. Conch.-Cab. ed. 2, 1901, 
Naninidte, p. 1020, pi. 263, fig. 1. 
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Shell perforate, depressed, rather solid, without sculpture, 
white, with a brownish-yellow band above the periphery and 
inside the suture; spire low, conoid, suture scarcely impressed; 
whorls 7, slightly convex, slowly increasing, the last rounded at 
the periphery and convex beneath; aperture oblique, broadly 
lunate; peristome blunt, slightly thickened, columellar margin 
oblique and slightly curved throughout, reflected above. 

Major diam. 25, min. 23, height 12 mm. 

Hab. Mergui, Burma; Mergui Archipelago (Anderson). 

Hanley has.united burmana and aeerra. The spiral band of 
the former has not been observed in the latter, which is slightly 
larger and more depressed: 28 x 25 x 11 mm. 

Genus TAPHROSPIBA. 

Taphrospira, W. T. Rif. P. Z. S. 1905, p. 441; [Godwin-Austen, 
Mol. Ind. ii, p. 177, pi. Ill, figs. 1-1 / (animal and anatomy)]. 

Type, T. convallata , Bs. * 

Range. Assam Hills, Burma, Tenasserim, and the Andaman 
Islands. 

Shell depressed, thin, homy, resembling Macrochlamys , but with 
a deep groove just outside the suture throughout the whorls. 

Anatomy not known. 

[Bor a long time the position shells of this form should fill has 
been one of considerable doubt; it was placed provisionally in 
Macrochlamys. Taphrospira proves to be a very distinct genus, 
not only by shell-character, on which Dr. W. T. Blanford founded 
it, but also still more conclusively on the character of the animal. 
It is like Macrochlamys only as regards the right shell-loje; the 
ample left shell-lobe resembles that of species of Austtnia. The 
absence of the amatorial organ is the strongest point which 
differentiates it both from Maa'ochlamys and Austenia. The penis 
is more like Austenia than typical Macrochlamys , so also is the 
spermatophore.] 

449. Taphrospira convallata, Bs. (Helix) A. M. N. H. (2) xviii, 1856, 
p. 250; Pfr. (Helix) Mon. Hel. iv, 1859, p. 46; H. $ T. (Helix) 
C. I. 1876, pi. 88, figs. 2, 3; NeviU (Nanina), Hand-l. i, 1878, 
p. 28; v. Mart. Jour. Linn. Soc. xxi, 1889, p. 162. 

Shell minutely perforate, subglobosely depressed, thin, smooth, 
greyish horny; spire depressedly conoid, suture deeply but not 
broadly canaliculate; whorls 6-7, closely wound, all except the 
innermost sharply angulate above near the suture, the last 
rounded, not descending, convex below; aperture scarcely oblique, 
lunate, angulate above and with an indentation corresponding to 
the sutural canal; peristome thin, slightly arcuate externally and 
basally, columellar margin oblique, slightly expanded throughout, 
more broadly above. 

Major diam. 144, min. 13, height 8 mm. 
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Hah. Tenasserim Valley, Therapon Hill ( Theobald ); Mergui 
Archipelago ( Anderson ). Nevill adds Pegu, but evidently in error. 

Animal not known. No fresh specimen is available, and it is 
uncertain whether microscopic striation occurs. A large shell 
measures 16, 14.4, and 8.4 in in. 

450. Taphrospira compluvialis, Blf (Nanina) J. A. S. B. 186-5,2, 
p. GC; Pfr. (Helix) Mon. ILel. v, 1808, p. 103 ; Blf. P. Z. S. 1904, 
li, p. 442, pi. 25, fig. 4. 

Shell perforate, subglobosely depressed, thin, pale horny, 
translucent, with very fine, close, microscopic, longitudinal striation 
above and below; spire very low, suture deeply and broadly 
canaliculate; whorls 44, sharply angulate above at edge of sutural 
groove, the last descending somewhat towards the mouth, rounded 
at the periphery and convex beneath; aperture oblique, roundly 
lunate, about as high as broad, angular and emarginate above at 
the suture; peristome thin, scarcely sinuate, eolumellar margin 
much curved, expanded,, vertical, and more broadly reflected above. 

Major diam. 10, min. 9, height 64 mm. 

Ilab. Arakan Hills, west side. 

Distinguished from T. convallata by fewer whorls, much broader 
sutural channel, more oblique and rounder aperture, &c. Tbe 
animal is .very dark in colour, and resembles Macrochlamys 
generally, but its anatomy has not been examined. 


451. Taphrospira excavata, Blf. P. Z. S. 1904, ii, p. 441, pi. 25, fig. 3. 

IleUx compluvialis, II. Sf T. C. I. 1876, pi. 88, figs. 1, 4; NeviU 
(Nanina), Hand-l. i, 1878, p. 27, pi.: nee Nanina compluvialis, 
Blf. 1865. 

Shell similar to that of T. compluvialis , but larger and more 
globose, the microscopic longitudinal striie on the whorls are 
farther apart and shallower. The aperture is large and round and 
the eolumellar margin only expanded at the perforation, the mouth 
is less oblique than in T. compluvialis and there is little or no 
descent of the last whorl. Whorls 5. 

Major diam. 15, min. 13, height 9 mm. 

Hal. North Cachar, Asalu {Godwin-Austen ); also Kliasi Hills 
and. Assam {Nevill). 


452. Taphrospira bathycharax, Bs. MS.; Theob. Cat. p. 17 (no 
description); Godwin-Austen, A. M. N. II. (6) ii, 1888, p. 56 ; 
id. P. Z. S. 1895, p. 441 ; Fulton, Jour. Mai. x, p. 99 (1903). 

Macroclilamys subconvallata, Fulton , l. c. 

Resembles T. compluvialis , but is much more depressed. Shell 
perforate, depressed, thin, brownish horny, polished, very finely 
and closely longitudinally striated above and below; spire 
very low, suture broadly canaliculate; whorls 5-5|, the last not 
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[Fig. 85. —Taphrospira bathycharax. 

A. Animal, spirit-specimen, viewed from right and left sides, showing 

the large left shell-lobe, the latter turned down, exposing the 
under surface. X 3 6. 

B. Tbe mantle-edge, with the left dorsal lobe, viewed from beneath. 

X 6 4. 

C. Genitalia, the spermatbeca containing spermatophores. X 6'4. 

D. Spermatophores. x 19’2. 

E. Jaw and teeth of tbe radula. x 368.] 
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descending; aperture much lower than in T. compluvialis, 
columellar margin of peristome oblique. 

Major diam. 11, min. 10, height 5 mm. 

Hab. South Andaman, Fort Blair. 

[The animal of Taphrospira bathycharax , Bs. MS., a close ally 
of T. convaMata , Bs., from the South Andaman Island, is as 
follows:— 

Animal ochraceous, dark grey on the extremity of foot; mucous 
gland overhung by a pointed termimition. Sole of foot divided; 
usual peri podial grooves with a broad margin below. 

The right shell-lobe is long and fairly broad at base, and in life 
probably very extensible over the shell. The left shell-lobe is 
very broad and smooth and must spread over a large surface of 
the shell. The dorsal lobes are all small, the left in two parts, 
the posterior situated under the left shell-lobe and distant from 
the anterior lobe. The wall of the branchial chamber is sparsely 
spotted. The animal examined was in an excellent state of preser¬ 
vation, the generative organs at their full maturity. The most 
notable thing is the absence of the amatorial organ. The penis 
is elongate, there is a short kalc-sac contiguous to the junction 
of the vas deferens, followed by a moderately long epiphallus, up 
to the penis muscle retractor; there is no caecum, the tube bends 
on itself and soon expands into a convoluted mass with an indis¬ 
tinct coiled appearance when looked at with transmitted light, 
thence it becomes much narrower and leads away towards the 
generative aperture. The above swollen aperture looks as if we 
had here the representative of the coiled caecum of Macrochlamys 
much modified and separated from the retractor muscle. The 
spermatheca is elongate, and contains three spermatophores 
beautifully preserved; the walls of the sac were of necessity much 
stretched and transparent. The uterus and ovo-testis do not call 
for any attention. 

The spermatophore recalls that of Austenia giyas. The flume 
is very lone with a bunch of fine bifid delicate spines at its basal 
end; for aoout two-thirds of its length it is straight-edged and 
spineless, six spines then occur at very equal distances apart, up 
to the junction of the flume and capsule, which is long and 
cylindrical, terminating in a thin whip-like appendage, but the 
cap-like end of the capsule seen in other species is not present in 
this one. The most striking feature of this spermatophore is 
the large single antler-like process at the terminal end of the 
flume, having six points, and these again bifid, very similar in this 
respect to A. gigas . 

Jaw semicircular, with a central projection. 

The radula formula is 

+ 18.2. 9. 1.9. 2. 18 + 

+ 29 . 1 . 29 + 

Central tooth tricuspid, admedians bicuspid, of usual form in 
Macrochlamys .] 
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[Subfamily SOPHININ/E. 

The single genus Sophina. 

The form of the shell with its more or less developed umbilical 
keel, together with the very different type of radula, distinguishes 
it from the preceding subfamilies. 

The animal possesses ample broad right and left shell-lobes, 
also a very large and entire left dorsal lobe. The radula presents 
teeth of similar shape throughout the row, pyramidal in shape, 
sharply pointed, springing from an obtusely rounded basal plate. 
There are 80-100 teeth in the row.] 

Genus SOPHINA. 

Sopliinn, Benton, A. M. N. H. (3) iii, 1859, p. 473; id. t. (3) v, 
1860, p. 26; id. t. c. (3) xi, 1863, p. 323; Stoliczka, J. A. S. B. 1871, 
2, p.252; [Godwin-Austen, Mol. Ind. ii, 1907, p. 221, pi. 115, 
figs. 5,5 a (animal), pi. 110, fig. 3 (anatomy)]. 

Type, S. calias , Bs. 

Range . Tenasserim Provinces. 

Shell umbilicated, depressed or globosely depressed, thin, horny, 
generally resembling Macrochlamys except that the columella is 



[Fig. 86 .—Sophina schistostelis. 

A. Animal viewed from the right and left 6idcs, shell removed to show 

shell- and dorsal lobes. X 1*4. 

B. Genitalia. X 1'4. 

O. Jaw, enlarged (after Stoliczka). 

1). Teeth of radula (ditto), 5th and 14th, laterul view of.] 
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thickened, forming a sharp angle with the basal margin of the 
peristome, and with a notch at the angle from which a keel rune 
round the umbilicus. 

The animal (taken from Stoliczka’s description of S. calias , 
? S. schistostelis ) is fully retractile within the shell. The foot is 
elongate, very narrow, with a distinct peripodial groove, the 
posterior end obliquely truncate, occupied by a large high gland, 
above which is a distinct horn-like appendage. The sole has 
two longitudinal grooves dividing it into three subequal parts, 
the middle rather narrower than the other two. Eye-pedicels 
about half the length of the body: tentacles about one-fourth the 
length of the eye-pedicels. 

Mantle conspicuously thickened near the margin. The left shell- 
lobe is very large, entire, reflected over the edge of the outer 
lips of the shell and below' considerably produced. The right lobe 
is divided into two parts : the upper is linguate, narrowly produced 
and covering the base of the shell, partially also extending on to 
the upper surface of the penultimate whorl, as in Macrochlamys ; 
the lower portion is shorter, somewhat folded and refleoted over 
the columellar lip. The dorsal lobes are well developed and entire. 
Genital opening at the upper somewhat outer base of the right 
eye-pedicel. 

The general anatomical structure offers nothing very peculiar. 
The kidney is an elongate, rather granular than plicated gland, 
placed at the side of the heart; it possesses a special long duct 
accompanying the rectus and terminating a little short of. the 
anus. 

[Stoliczka thus describes the genitalia:— 

“ The genital organs chiefly occupy the anterior part of the 
body. The arrow-sac is short and thick, with an enclosed, thick, 
pointed papilla. The uterus, accompanied by the prostata, is very 
long, thick, the former has a yellowish colour with a greenish 
tinge, the latter is purely white; terminal albuminous gland of 
moderate size, slightly thickened; hermaphrodite gland large, 
rather flatly depressed, connected with the uterus by a long 
twisted duct. The vas deferens branches off a short distance from 
the hermaphrodite opening: in about, three-fifths of its length 
from its origin it has a long pointed appendage, consisting of 
strong tissue, filled with minute, elliptical, calcareous secretions; 
this appendage is attached by a special muscle close to the place 
of attachment of the arrow-sac; the last two-fifths of the vas 
deferens gradually widens and towards the end the simple tube 
consists internally of remarkably soft muscular tissue, but there is 
no papilla present. The receptaculum seminis is a globular gland, 
attached to a long slightly twisted string, originating from the 
oviduct quite close to the hermaphrodite opening.” 

It is apparent from this description and the figure that 
accompanies it that these organs were not at their full state of 
development, and were long and string-like in appearance. Those 
dissected lately by me were in a much more advanced stage (see 
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fig. 87). The spermatheca is globular at the free end, but on a 
strong thick base. The vas deferens is given off from a bulbous 
expansion of the penis-tube close below the junction of the thick 
strong retractor muscle. The shaft of the male organ to the 
generative aperture is peculiarly long. The amatorial organ is 
short and thick with well-developed pointed papilla. 

“ The jaw of calias is broadly semilunar, thin, apparently smooth, 
but when moderately enlarged and viewed in transparent light a 
distinct concentric striation is perceptible, and there are some very 
minute radiating lines to be observed near the middle part. 

“ The radula is elongately quadrangular, consisting of about 35 
to 50 transverse rows of teeth, meeting at sharp angles in the 
middle line ; there are about 80-100 teeth in each row. They are 
all of a similar shape, pyramidal, sharply pointed and attenuated 
in the front, gradually becoming wider and terminating with an 
obtusely rounded base. The middle tooth is slightly contracted 
below the middle, it is symmetrical; the laterals are gradually more 1 
bent outwards on either side and possess on the outer side near the 
point a rounded and angular projection; the angle appears to be 
directed posteriorly ; the outermost teeth are quite simple. The 
teeth of S. discoidaHs and conjungens are exactly similar to those 
of calias, only comparatively smaller.” ( Stoliczlca .) 

The genus Sophina is perhaps the most interesting in the family 
Zonitidse; it is the most aberraut of all I have examined. It 
presents departure from the ordinary type, particularly from those 
which the form of the shell recalls. The most striking character 
is the radula; there is nothing approaching the peculiar simple 
form of the teeth in any known genus of the family. Next, the 
large, broad, left dorsal lobe, entire for its whole length, without 
a trace of a slit. This character is that of an old Peninsular India 
group met with in Ariophanta ( Nilghiria ) solata, Ariophanta 
tranquebarica , aud with a slight slit about halfway in Xestina 
ligulata, basileus, and chenni. The peculiar structure of the 
columellar margin is probably due to this mantle-lobe and the large 
left shell-lobe combined; the latter being tongue-like and extending 
far back, it would be close to and play around the umbilicus. 

With regard to the distribution of Sophina, it is an interesting 
point whether it is the remnant of a genus at one period more 
widely spread than it is at present along the narrow belt of the 
Tenasserim coast, or whether it is of more recent and local develop¬ 
ment. The former seems to me to be the most likely, although 
there is no Indian genus at present known with which it can be 
linked up. It is the associate, as Stoliczka points out, writing of 
the physical features of Moulmein, of several very peculiar and 
interesting genera, which are known now to range further than 
when he wrote. There is a large extent of country yet to be 
explored to the northward, and species related to Sophina may be 
looked for on the flanks of the great gneissic backbone of the 
Malay Peninsula, and away into the Shan couutry and Upper 
Burma.] 
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[453. Sophina calias, B». (Helix) A. M. N. H. (3) iii, 1869, p. 472; 
id. op. cit. (3) v, 1860, p. 26; Pfr. (Helix) Mon.. Hd. v, 1868, 
p. 112; J5 X.SfT. C. I. 1876, pi. 147, figs. 2,3; Ncvill, Nanina 
(Sophina) Hand-l. i, 1878, p. 62. 

Sophina discoidalis, Stol. J. A. S. B. 1871, 2, p. 268, pi. 19, figs. 6, 
11, 12; Pfr. Helix (Sophina), Mon. Hel. vii, 1876, p. 117; 
H. $ T. C. I. 1876, pi. 147, fig. 7; Nevill, Handd. i, 1878, p. 52. 

Sophina schistostelis, Be. (Helix) A. M. N. H. (3) iii, 1869, p. 473; 
(3) v, 1860, p. 27; Pfr. (Helix) Mon. Hel. v, 1868, p. iii; id. 
t. c. vii. 1876, p. 116; H. 8? T. C. I. 1876, pi. 147, figs. 5, 6; 
Nevill, Kanina (Sophina), Hand-l. i, 1878, p. 52. 

Sophina calias, Stol. J. A. S. B. 1871, 2, p. 225, pi. 19, figs. 1-4 & 
7-9 (anatomy and shell). 

Fig. 87, A, A'. 

Shell narrowly umbilicated,depressedly orbiculate, solid,obliquely 
striated, pale homy; spire flat, apex slightly raised, obtuse, suture 
marginate; whorls 5, convex, moderately increasing, the last 
rounded at the circumference, below slightly convex; aperture 
broadly lunate, suboblique; peristome straight, acute, the colu- 
mellar margin obliquely descending, thickened, slightly reflected, 
at base narrowly notched, extremity of notch keeled umbilicately, 
forming a gradual spiral receding within the narrow umbilicus. 

Large species: major diam. 15, min. 13 a o, alt. axis 6 mm. 

Ordinary size: „ „ 9, „ 7*5. „ „ 4 „ 

Hab. Near Moulmein at the Farm Caves and Tavoy (Theobald) 

The specimens from Tavoy are very solid and milky white in 
colour. The adult shell always shows two, periods of growth, the 
position of the old aperture showing as a varix on the last 
whorl.] 

[454. Sophina schistostelis, Bs. (Helix) A. M. N. H. (3) iii, 1859, 
p. 473, (3) v, 1860, p. 27; Pfr. (Helix) Mon. Hel. v, 1868, p. Ill; 
id. t. c. vii, 1876, p. 116; H. T. (Sophina) C. I. 1876, pi. 147, 
figs. 5, 6; Nevill f Nanina (Sophina), Hand-l. i, 1878, p. 62. 
Sophina calias, Stol. J. A. S. B. 1871, 2,* ; p. 225, pi. 19, figs. 1-4 & 
7-9 (anatomv and shell). 

Vide fig. 86, p.' 283; fig. 87, B, B'. 

Shell perforate, globosely depressed, thin, smooth, irregularly 
transversely striate, translucent, shiny, pale horny; spire shprt, 
apex slightly elevated, obtuse, suture impressed and marginate; 
whorls 4|-5|, above and below slightly convex, rounded on the 
last; aperture subrotundately lunate; peristome thin, straight; 
columellar margin vertical, thickened slightly, forming with the 
basal margin of the peristome a deep notch or cleft, compressed 
into a sharp keel round the umbilicus and retreating within it. 

Specimen described: major diam. 16, min. 13*5, axis 8*5 mm. 
(Specimen described by Benson.) 

Hab. Near Moulmein. 

This species can be determined at once by the deep cleft, which 
is longer and deeper than in any other species of the genus.] 



[Fig. 87.—Species of Sophina . 

A. Sophina calias. x 3. 

A'. Ooluraellar margin and notch with umbilical keel of same. X 8*25. 

B, B'. Sophina schistostelis. 

C, 0„ discoufalis. 

B,D'. „ conjungcns. 

E, E'. „ forabilis, v&r. bensoni, 

F, F'. „ forabilis. 

F 1 '. „ „ showing notcli. 

c, columellar margin; p, peristome; k, umbilical keel; n, notch.] 
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[455. Sophina discoidalis, Stol. J. A. S. B. 1871, 2, p. 258, pi. 10, 
tigs. 5, 11, 12; l*fr. Helix (Sophina), Mon. Hel. vii, 1876, 
p. 117; //. $ T. (Sophina) C. I. 1876, pi. 147, fig. 7; Nevill, 
Kanina (Sophina), Hand-l. i, 1878, p. 52. 

Fig. 87, C, O', p. 287'. 

Shell depressed, subdiscoid, openly umbilicated, circular in 
shape, thin, pale horny, sometimes with a rufous band near the 
periphery; whorls 5-5|, closely and regularly wound, slightly 
convex, transverse striae very minute and close, suture depressed, 
and below the suture spiral impressed lines not very distinct, 
apex a little prominent; aperture semilunate, subvertical, the 
columellar margin short, thickened, oblique, reflected slightly at 
the base, with a shallow notch, forming a pronounced sharp keel 
within the umbilicus, seen perspectively and regularly to the apex. 

Sp. B.M.: major diam. 10*5, min. 9*5, axis 4*5 mm. 

Hob. Moulmein Limestone llills, Ataran River (Theobald).'] 

[456. Sophina conjungens, Stol. J. A. S. B. 1871,2, p. 257, pi. 19, 
figs. 6,13; Ffr. (Helix) Mon. Ilel. vii, 1876, p. 118; a. T. 
(Sophina) C. 1. 1876, pi. 147, figs. 8,9; Nevill, Nanina (Sophina), 
Hand-l. i, 1878, p. 52. 

Fig. 87, I), 13'. 

Shell globosely orbiculate, slightly depressed, thin, transparent, 
openly umbilicated; sculpture none, transverse lines of growth; 
colour horny pale sienna tint; spire depressedly conic; suture 
shallow; whorls 5, very convex, tumid, increasing regularly; 
aperture ovately lunate,oblique; peristome thin; columellar margin 
nearly vertical, slightly reflected, thin, very feebly notched at base 
at junction of the peristome, forming an indistinct umbilical 
keel. 

Specimen in British Museum, from Stoliczka: major diam. 12, 
min. 1(U, alt. axis 5 mm. 

Locality. South of Moulmein.] 

[457. Sophina forabilis, Benson, A. M. N. H. (3) iii, 1859, p. 389 
(emend, char.), p. 473; Pfr. (Helix) Mon. Hel. v, 1868, p. 112 ; 
II. <$• T. (Sophina) C. I. 1876, pi. 147, figs. 1, 4; Nevill, 
Nanina (Sophina), Hand-l. i, 1878, p. 52. 

Fig. 87, F-F". 

Shell semiglobosely conoid, very openly and perspectively um¬ 
bilicated, transversely striate; sculpture under high power very 
fine longitudinal striation on the upper whorls, beneath and 
around the umbilical keel the stri® become quite coarse and 
distant; colour horny brown; spire conoidly depressed, apex 
rising slightly, subobtuse; whorls 5^-6, convex, rather rapidly 
increasing, rounded on the periphery, aperture roundly and 
obliquely lunate; peristome vertical, acute; columella sinuate, 
somewhat thickened, at the junction with the peristome is a fold 
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or short close cleft forming a very sharp keel, continuous up the 
umbilicus. 

Size specimen figured: major diam. 8, min. 7*5, alt. 4 mm. 

Large spec, in Brit. Mus.: „ *9, „ 8*5, „ 4 „ 

Hab. Damotha, near Moulmein. Figured specimen from the 
Godwin-Austen collection: received from Stoliczka. 

This species may be known from all others of this genus by 
the coarse spiral striation on the basal side.] 

[458. Sophina forabilis, var. bensoni. Vide fig. 87, E, E'. 

Shell globosely conoid, umbilicated; surface smooth, not polished; 
colour umber-brown ; spire depressedly conoid, suture impressed ; 
whorls 5, increasing regularly, the last two rather more rapidly, 
rounded on the periphery; aperture ovately lunate, oblique, 
columellar margin subvertical, very slightly thickened, forming a 
sharp angle with the peristome, but no notch, the angle continued 
perspectively as a blunt keel within the umbilicus. 

Size: major diam. 7*5, min. 6*5, height axis 4 mm. 

Hdb. Damotha, near Moulmein {Stoliczka). 

Three specimens of this shell received by me from Ferd. Stoliczka 
in the same tube with S. forabilis, but the absence of striation in 
the umbilical region and the different form of umbilical keel are 
sufficient to distinguish the species. It is very close to S. conjungens , 
but much smaller. Several examples named forabilis in the British 
Museum collection agree with this form.] 


Genus HEMIPLECTA. 

Hemiplecta, Albers, Heliceen, 1850, p. 60; Godwin-Austen, Mol. 

Ind. ii, 1898, p. 70. 

Type, H. humphreysiana, Lea, from Singapore. [Fig. 88, A-D.] 

Range. Burma, Siam, the Malay Peninsula and part of the 
Malay Archipelago. Species from the peninsula of India formerly 
referred to this genus are now known to belong to Ariophanta. 

Shell perforate or umbilicated, subterminate or depressed, rather 
solid; whorls regularly increasing; aperture lunate; peristome 
obtuse, sometimes, more or less thickened. 

Animal with both right and left shell-lobes developed, but small; 
dorsal lobes large, the left divided into two parts. Mucous pore 
large, sometimes with an overhanging lobe above. Foot divided 
longitudinally beneath. 

In the generative organs the dart-sac is very large and cylin¬ 
drical, the spermatheca small and pear-shaped; the retracted 
muscle of the penis attached at about two-thirds of the length from 
the distal extremity to the junction of the vas deferens, without 
any free caecum. No kalc-sac. 

Eadula long and broad, with many teeth in a row. In 
H. humphreysiana Godwin-Austen ’ found 163 rows, each contain¬ 
ing 125 . 2 . 20 1 . 20 2 . 125 (147.1 . 147) teeth. The 



290 


ZONITIDjE. 


median and admedian are almost triangular, without distinct 
lateral cusps. The outer laterals are unicuspid at first, but soon 
become bicuspid and towards the margin are small and narrow. 

As the animals of the Burmese forms referred to ffemipleeta , 
with the exception of ff. uter, are imperfectly known or un¬ 
known, it is doubtful whether all belong to the present genus. 



[Fig. 88 .—ffemipleeta humphreysiana. 

A. Animal, spirit-specimen, viewed from left side. X 1*8. 

B. Ditto, ditto, viewed from the anterior and lower side. X 1'8. 
O. Genitalia, natural size. 

D. Teeth of the radula, x 276; jaw, X 6. 


ffemipleeta uter. 

E. Teeth of the radula, X 276; jaw, x 6.] 
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A. Subturbinate. 

459. Hemiplecta uter, Theobald (Helix), J. A. S. B. xxviii, 1859, 
p. 305; Pfr. (Helix) Mon. Hel. v, 1868, p. 227; H. T (Helix) 
C. I. 1870, pi. 50, figs. 7, 8; Nevill (Nariina), Hand-l. i, 1878, 
p. 30; Godwin-Austen, Mol. Ind. ii, 1898, p. 77, pi. 82, figs. 1-1 d 
(radula). 

[Fig. 88, E.j 

Shell openly perforate, depressedly turbinate, thin, yellowieh 
white, ornamented with lines of growth obliquely crossed by small 
flexuous irregular ridges and furrows, which disappear a little 
below the periphery, the lower surface being smooth and finely de¬ 
cussated; spire conoidal, apex acute, suture impressed; whorls 5, 
slightly convex above, the last scarcely descending, keeled at the 
periphery, rounded below ; aperture oblique, roundly lunate, about 
as broad as high; peristome thin, straight, columellar margin 
vertical above and triangularly reflected. 

Major diam. 27, min. 24, height 17 mm. 

Hob. Near Moulmein and hills west of Toungoo {Theobald). 

Animal with a very small lobe above the mucous pore. Small 
shell-lobes to mantle. Teeth of radula similar to those of 
II. humphreysiana: 77. 38 .10.1 . 10. 38. 77 (125 . 1 . 125). 


B. Depressed. 

460. Hemiplecta undosa, Blf. (Nanina) J. A. S. B. 1865, 2, p. 68; 
Pfr. (Helix) Mon. Hel. v, 1808, p. 161; H. § T. (Helix) C. I. 
1876, pi. 3, figs. 2, 3; Nevill ’, Nanina (Hemiplecta), Hand-l. i, 
1878, p. 47. 

Shell rather narrowly umbilicated, conoidly depressed, rather 
solid, whitish, in dead shells marked above by oblique striae, crossed 
by irregular series of close spiral (longitudinal) impressed lines, 
smoother beneath, the concentric lines becoming fainter below the 
periphery; spire low, conoid, apex obtuse, suture impressed; 
whorls 5, rather rapidly increasing, convex above, the last broader, 
subangulate at the periphery, rounded beneath ; aperture diagonal, 
roundly lunate, as broad as high; peristome simple, straight, 
columellar margin oblique, slightly carried forward and reflected 
above. 

Major diam. 36, min. 31, height 21 mm. 

Hab. Shan Hills, east of Mandalay, Burma. 

This species somewhat resembles the Singapore H. humphreysiana 
in form and sculpture. Only dead decorticated specimens were 
originally obtained, but fresh shells may have a yellowish or 
brownish epidermis. Hanley’s figure represents a shell with 
strong oblique sculpture, a distinct keel at the periphery, and yel¬ 
lowish in colour, and may represent a distinct species or variety. 

H. zimmayensis , Godwin-Austen, P. Z. S. 1888, p. 241, from 
Zimme (Chieng Mai) in Siam, is a large umber-brown species, 2£ 

u 2 
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inches in diameter, and allied to the common Siamese Hemiplecta 
distincta, Pfr., of which it may be a variety. No specimens have 
hitherto been obtained within British territory in Tenasserim, but 
it is not improbable that, like other Siamese shells, it may be 
found. 

461. Hemiplecta ? textrina, Bs. (Helix) A. M. N. H. (2) xviii, 1866, 

p. 252; Pfr. (Helix) Mon. Hel. iv, 1859, p. 68; Blf. (Nanina) 
J. A. S. B. 1865, 2, p. 87; H. $ T. (Helix) C. I. 1876, pi. 52, 
figs. 2, 5; Nevill (Nanina), Hand-l. i, 1878, p. 32; Godwin- A listen 
(Macrochlamys), Mol. Ind. i. 1883, pi. 21, fig. 37 (sculpture). 

Shell perforate, depressed to conoidly depressed, rather thin, 
pale rufescent to whitish horny, the whorls transversely striated 
above and decussated with fine impressed spiral lines, smoother 
beneath, and the decussating lines gradually disappearing on the 
base towards the perforation; spire varying from very low to 
depressedly conoid, suture slightly impressed; whorls 5|-6£, 
flattish, gradually increasing, the last varying from subangulate 
to distinctly angulate at the periphery, generally slightly angulate, 
convex beneath; aperture slightly oblique, broadly lunate; peri¬ 
stome obtuse, slightly thickened and opaque white inside; basal 
margin almost straight, slightly arcuate, columellar short, sinuate, 
oblique, moderately reflected above. 

Major diam. 29, min. 25, axis 15 mm. 

Hab. Western Pegu and Arakan as far north as Akyab. 

The animal has a small lobe above the mucous caudal gland, 
and the foot is flatter than in Macrochlamys. Colour light grey; 
genitalia and radula undescribed. 

A large shell measures 36, 31, and 18 mm., a small one, with the 
spire higher than usual, 25, 22, and 14^. Shelia from the neigh¬ 
bourhood of Thayetmyo and Prome have the periphery much 
less angulate than those from Bassein. 

This species and H. theodori may possibly belong to Macro¬ 
chlamys , but they are more probably members of the present genus 
or nearly allied to it. 

462. Hemiplecta theodori, Phil. (Helix) Zeitschr. Mai. 1846, p. 191; 

Pfr. (Helix) Mon. Hel. i, 1848, p. 70; id. t. c. vii, 1876, p. 122; 
H. $ T. (Helix) C. 1. 1876, pi. 59, figs. 7,8. 

Shell openly perforate, depressed, sublenticular, pale yellowish, 
tawny, rather thin, subcostulately striated, the striae decussated 
by spiral (longitudinal) impressed lines; spire low, apex obtuse, 
suture, impressed ; whorls 6-6£, convex above, the last bluntly 
angulate at the periphery, descending near the mouth in adults, 
moderately tumid beneath; aperture oblique, almost diagonal, 
broadly lunate; peristome white, slightly thickened inside, outer 
margin broadly sinuate, columellar curved, oblique, briefly reflected 
above. 

Major diam. (of adult from Ataran) 26|, min. 24, height 
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13 mm. Another specimen measures 24 x 21 x 10|; an immature 
shell from Mergui 27 X 23| x 13. 

Hab. Mergui (Philippi), Yanglaw, Tenasserim valley; Ataran 
Valley (Theobald) ; top of Muleyit (Fea). 

The type described by Philippi appears to have been immature, 
as was certainly the shell figured by Pfeiffer in Mart. & Chemn. 
Conch.-Cab. 2nd ed. no. 687, pi. 110, figs. 1-3. The two specimens 
obtained by Theobald from Ataran, now in the British Museum, 
are probably the first adult shells described. 

This species is distinguished from H. textrina by much coarser 
sculpture, descending last whorl, and more oblique and small 
aperture. 

463. Hemiplecta ? gordoni®, Bs. (Helix) A. M. N. H. (3) xi, 1863, 

p. 87 ; Pfr. (Helix) Mon. Hel. v, 1868, p. 402 ; H. \ T. (Helix) 

C. 1. 1876, pi. 27, fig. 42. 

Shell perforate, orbiculate, depressed, rather thin, whitish, above 
obliquely striated on inner whorls, plicate on outer whorls, beneath 
smooth, radiately striated, and decussated by subdistant concentric 
impressed lines; spire almost flat, apex slightly raised, obtuse, 
suture impressed; whorls 7, slowly increasing, slightly convex, 
outer whorls concave outside near suture, the last sharply and 
compressedly keeled, not descending; aperture nearly vertical, 
broad, angularly lunate; peristome obtuse, white, slightly thick¬ 
ened inside, basal margin arcuate, columellar short, slightly reflected 
at perforation. 

Major diam. 33, min. 30, axis 11 mm. 

Hab. Nidoung Toung, Ataran Valley, near Moulmein. 

The affinities of this species are very doubtful, and it may belong 
to the Helicid®. 

464. Hemiplecta ? auriettae, Tapp. Canefri, Nanina (Macrochlamys), 

Ann. Mm. Civ. Gen. xxvii, 1889, p. 318, pi. 8, figs. 4, 5, 6. 

Shell narrowly umbilicated, suborbiculately depressed, sub- 
angulate at the periphery, rather thin, closely and strongly decus¬ 
sated above, silky, olivaceous, glossy beneath, paler, and radiately 
striated; spire but little raised, apex obtuse; whorls 6|, slowly 
increasing, the last not descending, slightly flattened at the base; 
aperture slightly oblique, regularly ovately lunate; peristome 
simple, acute, margins remote, columellar oblique, briefly reflected 
over the umbilicus above at its insertion. 

Major diam. 24, min. 21, height 10| mm. 

Hab. Muleyit, Tenasserim, at about 6000 feet elevation (Fea, 
Beddome). 

The suture is lightly impressed and not as represented in the 
figure. The sculpture resembles that of Euplecta indica. 

The affinities of the species are doubtful; it may belong to the 
Helicid®. 
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Genus HATJGHTONIA. 

Subgenus Ilaughtonia, Godwin-Austen, Mol. Ind. ii. 1899, p. 120. 

Type, H. conferta, Pfr. 

Range. The Andaman Islands. 

Shell perforate, subglobose, rather solid, with a thick epidermis 
and distinct spiral striation; whorls about 5; aperture oblique; 



[Fig. 89 .—Haughtania conferta. 

A. Animal, viewed from the right side, x 1*7. 

B. The mantle-edge and dorsal lobes detached. X 1*5. 

C. The mantle-edge in vicinity of the respiratory orifice, showing the 

rudimentary right snell-lobe. x 6 8. 

D. Genitalia. X 1*9. 

E. The male organ, from two different sides. X 1*4. 

F. The jaw. x 6. 

G. Teeth of the radula. x 183.] 
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peristome straight, in one plane, slightly thickened within, 
columellar margin with a small tooth-like swelling. 

Animal with a short foot behind, the sole not divided, mucous 
pore large, no overhanging lobe. Eight shell-lobe rudimentary, 
left wanting, anterior left dprsal lobe distinctly separate from tne 
posterior. Male organ bent on itself, to which bend the retractor 
muscle is attached, a long tube connecting this bend with the small 
globose kalc-sac; penis distally to the bend forming a short tube 
leading to a swollen bulbous portion, to which succeeds a short 
broad sheath adjoining the genital aperture. Dart-sac or ama- 
torial organ long and cylindrical; spermatheca small, pear-shaped, 
on a stalk. 

Eadula with a broad median row of large teeth, somewhat as in 
Hemiplecta densa , but with fewer outer laterals : 

21.2.20.1 . 20.2.21 (43*. 1.43) 

Median tooth almost straight-sided, with only an indication of 
lateral cusps; inner laterals without inner cusps and with outer 
cusps slightly developed,'outer laterals bicuspid. 

This genus differs from Hemiplecta in the foot not being divided 
beneath, in the want of shell-lobes, the characters of the male 
organ, and the much less numerous lateral teeth on the radula. 
The shell recalls certain Seychelle and Mascarene species (Stylodon 
unidentata , Erepta stylodon ), but the animals do not appear to have 
been described. 

465. Haughtonia conferta, Pfr. (Helix) P. Z. S. 1856, p. 328; id. 
Mon. Hel. iv, 1859,p. 183; Godwin-Austen{ Rhyssota), J. A. 8. B. 
1882, 2, p.70, pi. 5, fig. 6 (animal); id. Helix (Rliysota), P. Z. 8. 
1896, p. 442; id. Mol. Ind. ii, 1899, p. 120, pi. 99, figa 1-8 (ani¬ 
mal and anatomy). 

Helix haughtoni, Bs. A. M. N. H. (3) xi, 1863, p. 87; Pfr. Mon. 
Hel. v, 1868, p. 92; H. <$• T. C. I. 1876, pi. 28, fig. 3 ; Stol. 
J. A. S. B. 1870, p. 87; Nevill, Nanina (Rnyssota), Hand-l. i, 
1878, p. 46. 

Rhyssota cbambertinii, Tiyon, Am. Jour. Conch, v, 1869, p. 109, 
pi. 19, fig. 2/ 

Shell perforate, subumbilicate, depressedly conoidal, subtur¬ 
binate, solid, whitish with a thick yellowish-brown epidermis-, 
sculptured with oblique lines of growth and fine, close, flexuous 
spiral striae above and below ; spire conoidal, apex obtuse, suture 
impressed ; whorls 5, slightly convex above, the last flatter, angu- 
late at the periphery, Tounded beneath, compressed around the 
umbilicus; aperture diagonal, roundly lunate, subquadrangular; 
peristome in one plane, obtuse, slightly thickened inside, the 
columellar margin oblique throughout, thickened and bearing a 
small tooth in towards the base, briefly reflected above. 

Major diam. 34, min. 29, height 19 mm. 

Bab. South Andaman Island, Mount Harriet, living on the 
ground. 
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[“ Animal dark brown, reddish at the pedicles. Mantle thick, 
greyish brown, freckled with white; body very rough ; pedal row 
very distinct and the elongated tubercles whitish, basal edge pale 
greyish brown. Tail-gland distinct, surrounded by a swollen 
edge.” ( StoliczTca , attached to his drawing of the animal.)] 

[Genus STAFFORDIA. 

Staffordia, Godwin-Austen, Mol. Ind. ii, 1907, p. 184. 

Type, S. dajlaensis, Godwin-Austen. 

Range. Dafla Hills. 

Animal. Foot pointed, no gland, peripodial margin simple with 
a narrow pale margin; right and left shell-lobes present, both 
small. Generative organs: dart-sac small, globose, with a long 
cord-like attachment to the coronal gland; penis simple; sperma- 
theca long. Radula with aculeate laterals. 

The Dafla Hills, in which this very aberrant mollusk was 
found, lie on and north of lat. 27° and between long. 93° 10' and 
93° 50', at the base of the Eastern Himalaya. Nothing like it 
has been as yet found in any part of India or Burma. 

The shell of this species is an instance of how shell-character 
may be misleading in classification. So like is it to many species 
of true Macrochlamys , any conchologist would place it in that 
genus. 

In a paper on the Helicidse (Zonitidae) collected during the 
expedition into the Dafla Hills, Assam (Journ. Asjat. Soc. 
Bengal, vol. xlv, pt. 2, 1876), occurs the first notice of the type 
species.] 

[466. Staffordia daflaensis, Godwin-Austen. 

Helix lubrica, £s. ? ; Godwin-Austen, J. A. S. B. xlv, 2, 1876, 
p. 311, pi. 8, fig. 9; id. (Macrochlamys) Mol. Ind. i, 1883, pi. 21, 
fig. 6 (sculpture) ; id. t. c. ii, 1907, p. 185, pi. 113, figs. 1-1 i. 

Macrochlamys shengorensis, Godwin-Austen, Mol. Ind. i, 1883, 
p. 102, pi. 22, fig. 5 (young shell). 

Original description :—Shell depressedly tumidly conoid, umbi- 
licated, solid, rather flat on base. Sculpture very regular, longi¬ 
tudinal, sharply defined, broad-ridged ribbing. Colour rich 
olivaceous with ochre tint. Spire low, sides convex. Suture 
shallow, adpressed. Whorls 6, rapidly increasing, the last rounded; 
aperture broadly ovate, oblique, milky white within; peristome 
acute, sinuous above and slightly so below, much reflected at 
umbilical margin ; columellar margin very oblique and descending. 

Major diam. Minor diam. Alt. axis. Alt. b.-w. 

Largest size: 23*5 20*0 9*4 7*8 mm. 

Smaller size: 18*8 16*2 8*0 5*8 „ 

Hob. Shengorh Peak, Dafla Hills, 7000 ft. ( Godwin-Austen). 
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It was an abundant species in the Dafla Hills, varying much in 
colour and size, often being of a pale ochraceous-grey tint. On 
Toruputu Peak it occurred also with the same characteristic 
sculpture, but thinner in structure. 

“ Animal. Pore part of foot and head, as well as the tentacles, 
dark slate; extremity of foot pointed (no gland visible, fig. 90, B), 
pale grey, edged light fleshy; sole of foot dark orange; mantle 
very slightly reflected in front, with no tongue-shaped process. 

“Length 2*0" ; tentacles 0*5" ; shell, major diara. 0*95".’* 



[Pig. 90 .—Staffordia daflaensis. 

A. Animal from right side, showing the right dorsal lobe. X 3*4. 

A'. Animal from left side, the left dorsal lobe and part of the branchial wall 
removed, showing the male organ and position of its retractor muscle 
attachment. X 3*4. 

B. Head and extremity of foot, from drawings from life. 

C. Extremity of foot, from spirit-specimen. X 3*4. 

D. Jaw, X 9, and teeth of radula, X 270. 

E. Generative organs, X 3*5. cor.gld., coronal gland; d, dart. 

E'. Do. X 3*5. First specimen dissected.] 
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The only part of this original description which was wrong 
relates to the tongue-shaped process or shell-lobes : these were 
seen to be present in the second specimen soaked out; they are 
small, particularly the right, and might easily be overlooked in 
life. This had clearly a pointed foot, not divided below as in 
Macrochlamys , with an indistinct central fold, no peripodial 
grooves, very dark grey, a rather smooth surface with a pale 
narrow peripodial border. 

From the two soaked-out specimens I have been able to make 
out much more of the genitalia than the first alone presented, 
which was incomplete (fig. 90, E'). 

The generative organs are most interesting and fall in with the 
dissimilarity to Zonitoid genera, such as Macrochlamys , presented 
in the external characters. They are altogether different from 
any species of Indian Land Mollusca I have hitherto seen, 
particularly in the form of the dart-sac. The penis is a simple 
tube bent on itself near the short retractor muscle. The sperma- 
theca is long and ample. The oviduct in both cases was destroyed, 
but in the second specimen the junction of the vas deferens was 
intact. The dart-sac is short, rounded at the distal end, and on 
being opened out a blunt leathery solid dart was disclosed. 
Attached to the head of the dart-sac at its central point is a tube 
of great length : in the first specimen this is thin at first, then 
swelling out much larger in several coils, and again becoming 
thinner; in the second specimen this rope-like tube is more 
uniform in size, much coiled together where it is attached to a 
glandular mass, this was much broken up, but a large portion 
was seen enveloping a part of the spermatheca. 

This long rope-like attachment to the dart-sac, which in the 
first specimen had no attachment, left very much that was 
doubtful as to wbat it could be ; the second specimen clears this 
up, and we are presented with an amatorial organ similar in its 
main points to that met with in the genus DyaTcia , particularly 
in that of D. striata var., described by me in the ‘Proceedings 
of the Malacological Society,’ vol. vii, pt. 2, June 1906. 
This is an extremely interesting point of resemblance—con¬ 
fined to one organ, and yet not shared in by several important 
characters. In DyaTcia there is a large mucous pore, and the 
peripodial margin is fringed as in the Zonitidae generally. There 
are no shell-lobes either. There are minor details in the genitalia 
which may be noted: the spermatheca in DyaTcia is very small, 
the dart is calcareous. The radula is of the same type in both, 
the laterals being aculeate. The penis in both is of the same 
simple type. The radula of the Dafla form has 98 rows of teeth 
and the formula 

55 . 1 . 12 , 1 . 12 . 1 . 55 
68 . 1 . 68 

The centre tooth is tricuspid, the admedians also tricuspid, the 
inner cusp high up, the outer one lower down; the 13th tooth 
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has no notch. All the laterals are shortish aculeate teeth, becoming 
very small on the margin. 

The jaw is large, solid, convex on the edge, and rather straight 
in the centre as opposed to the usual central projection.] 


[467. Staffordia daflaensis, var., Godwin-Austen, Mol Lid. ii, 1907, 
p. 185, pi. 113, fig. 2 (shell). 

Original desci'iption :—-Shell: sculpture coarse longitudinal 
ribbing, rather irregular; colour ochraceous olive-green. 

Size: maj. diam. 16*4, min. 14*8; alt. axis 8*0, alt. b.-w. 6*5 mm.] 


[468. Staffordia toruputuensis, Godwin-Austen, Mol. Ind. 'u, 1907, 
p. 185, pi. 113, lig. 3 (shell). 

Original description :—Shell not fully grown; sculpture very 
smooth, with a thick shining epidermis with indistinct striation ; 
colour light ochraceous olive-green. 

Size : maj. diam. 16*5, min. 14*0; alt. axis 7’25 mm. 

Bab. Toruputu Peak, Dafla Hills.] 

[469. Staffordia staffordi, Godwin-Austen, Mol. Ind. i, 1883, pi. 21, 
fig. 14 (sculpture); id. t. c. ii, 1907, p. 185, pi. 113, fig. 4 (shell). 

Original description :—Shell: umbilicus almost hidden, mode¬ 
rately solid, with a thick epidermis, very globosely conoid, rounded 
below ; sculpture small, elongate papillae arranged longitudinally, 
aud differing from all the other species collected in the Dafla 
Hills ; colour olivaceous ochre; spire low ; suture shallow ; whorls 
5, sides convex above, rather flattened on the periphery of the 
last whorl; aperture lunate, narrow, subvertical, milky white 
within, rounded below; peristome thin, slightly sinuate below, and 
nearly vertical near the columella. 

Size: maj. diam. 15*2, min. 13*2; alt. axis 7*8, alt.b.-w. 6*0 mm. 

Bab. Toruputu Peak, Dafla Hills, 7000 ft. 

The shell is not adult, but the sculpture is so peculiar I have 
been obliged to designate the species, whidh I have named after 
the’ Brigadier-General who commanded the Expedition.] 


Geuus DYAKIA. 

Dyakia, Qodwin-Austen, P. Z. S, 1891, p. 29, pi. 5, figs. 4-4 c, 6-6 b 
(generative organs). 

Semperia, Goawin-Austen, Mol. Ind. ii, 1898, p. 82, 

Type, D. hugonis , Pfr., from Borneo. 

Range. From Tenasserim throughout the greater part of the 
Malay Archipelago. 

This genus is chiefly distinguished from Ariophanta by the 
characters of the radula, and especially by having bicuspid 
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marginals, each with two subequal points. The central tooth 
is either tricuspid with large lateral cusps close to the apex, or 
devoid of lateral cusps. Lateral teeth bicuspid. In a specimen of 
B. retrorsa there were on each side 12 inner lateral teeth and 45 
marginals. The jaw had no inner median projection. 

[The generative organs, as shown in the type, are peculiar, the 
amatorial organ having a bunch of secretory glands at the free end 
and a long slender calcareous dart.] 


470. Dyakia ? retrorsa, Gould (Helix), Host. Jour. N. H. iv, 1844, 
p. 455, pi. 24, fig, 4 ; Pfr. (Helix) Mon. Hel. i, 1848, p. 76 ; id. 
t. c. vii, 1876, p. 128 ; H. Sf T. (Helix) C. I. 1876, pi. 25, fig. 6; 
Godtvin-Austen (Ariophanta), Mol. Ind. i, 1883, pp. 133, 136, 
pi. 34, figs. 4-8; id. (Semperia) t. c. ii, 1898, p. 82 ; v. Mart. 
Nanina (Hemiplecta), Jour. Linn. Soc. xxi, 1889, p. 161, 

Helix saccata, Pfr. P. Z. S. 1854, p. 49 ; id. Mon. Hel. iv, 1859, 
p. 30; id. t. e. vii, 1876, p. 96; Godwin-Austen, J. A. S. B. 
1880, 2, p. 153. 

Shell sinistral, narrowly umbilicated, thin, obliquely striated 
and marked, on the last whorl especially, above and below, with 
fine spiral, slightly undulating wrinkles; spire conoidal, with an 
acute apex, suture emarginate; whorls 2£, rapidly increasing, 
flatly convex above, the last compressedly Reeled at the periphery, 
swollen beneath, not descending; aperture diagonal, ovally lunate; 
peristome thin. 

Major diam. 45, min. 36, height 23 mm, 

Hab. Tenasserim; Tavoy and Mergui; Mergui Archipelago. 

[The generative organs of B. ? retrorsa have not yet been 
examined, and it is to be seen whether they conform to the sinistral 
type species (D . hugonis of Borneo) or not.] 


[Dr. Stanford’s manuscript included the genera Parmacella and 
Vitrina , both of which I, consider will be better brought into the 
volume on the Helicidae, and after Trochomorpha , which I trust 
may follow next in the * Fauna of British India ’ (Mollusca). In 
the genus Vitrina are included three species: pdlucida , a typical 
species, and two others which cannot be said to be so, viz. 
joapiUaspira, Godwin-Austen, from the Khasi Hills, and canefrii= 
birmanica , Tapparone Canefri; it was this naturalist who con¬ 
sidered a species obtained by M. Fea at Bhamo to be the same as 
Austenia papillaspira. I would call attention to the fact that 
the Bhamo shell was never compared with the type in my col¬ 
lection, and that it is by no means certain the animals are alike, 
that of the Khasi form being unknown, while the Bhamo species, 
is described as having no mucous pore, and for this reason alone 
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it was placed in Vitrina. For the present, and until more is 
known of the Kbasi Hill species, it is safer to place it in the 
genus Cryptaustenia , after No. 286, p. 188. 

I cannot believe these tropical forms are related to, or that 
their anatomy is comparable with, that of the Palaearctic genus 
Vitrina, on the ground of a single character, viz. a pointed foot. 

William Theobald (J. A. S. B. 1870, p. 401) describes a Vitrina 
ataranensis from the river of that name in Martaban and which 
Nevill placed, I think rightly as far as the knowledge we possess, 
in the genus Vitrinopsis of Semper, Hand-1, i, p. 17. I have a 
single specimen of this species received from Theobald, of which I 
have made a drawing. It has a long very pointed foot, and 
apparently no mucous gland; but as in some of these forms the 
foot tapers to an overhanging lobe, very much concealing the slit 
of the mucous gland below, it is very difficult in a badly-preserved 
hardened spirit-specimen to tell whether a mucous pore is present 
or not: ataranensis has ample right and left shell-lobes. This 
being the only specimen known, except the single one in the 
Calcutta Museum, I have not attempted to cut it up.] 


APPENDIX. 

To follow No. 286, p. 188:— 

286 a. Cryptaustenia? papillaspira, Godwin-Austen (Austenia), Mol. 
Ind. i, p. 163, pi. 37, figs. 4-4 b (1883) j G. Tapp. Canefri 
(Helicarion), Ann. Mus. Civ. Gen. xxvii, p. 316 (1889). 

Shell depressedly subglobose, very thin, transparent, smooth, 
polished, light horny; spire scarcely raised, but apex prominent, 
nipple-shaped, suture slightly impressed; whorls 3, convex; 
aperture oblique, lunately oval, margins converging, upper arcuate, 
columellar broadly sinuate. 

Major c[iam. 10|, min. 8, height 5| mm. 

Hah. North Khasi Hills {Godwin-Austen ); Bhamo (Fea). 

This differs from allied forms in the raised prominent apex. 
According to Signor Canefri, this has no mucous pore, but the 
tail ends in a point. The animal jumps about when disturbed, as 
salius does. 

*286 b. Cryptaustenia? canefrii. 

Vitrina birmanica, Tapparone Canefri, Ann. Mus. Civ. Gen. xxvii, 
p. 316 (1889), nec Philippi. 

“ Shell imperforate, globose, thin, pellucid, very polished, pale 
amber; apex slightly exserted, obtuse; whorls 4, irregularly 
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wound, the last large, globose, all separated by a deep suture and 
an impressed serrulate line ; surface smooth, marked by striae and 
obsolete waved furrows throughout its length; aperture round, 
lunate, broad, columellar margin incurved, slightly reflexed at 
the base. 

“ Major diam. 10, min. 7-f mm. 

“ Animal blackish grey above, anterior lobes with black lines; 
sole of foot pale, often divided by a paler median zone.” (T. 
Canefri , in Latin.) 

Hab. Near Bhamo. 


[The next two species were included in Macrochlamys by 
Blanford. I place them here because planiuscida certainly is more 
likely to belong to the Helicidas. Until the animals are examined 
it is impossible to know what their affinities are.] 


Depressed or conoidly depressed. 

Longitudinally striated. 

Macrochlamys ? anonae, Godwin-Austen, Mol. Ind. i, 1883, p. 91, 
pi. 14, fig. 8; ii, 1898, p. 48. 

Shell openly perforate, subumbilicate, convexly depressed, rather 
solid, finely striated longitudinally under the microscope, yellowish 
brown; spire convex, suture slightly impressed; whorls 3|, 
convex, the last rounded at the periphery and moderately convex 
beneath; aperture oblique, lunate; peristome obtuse, columellar 
margin oblique. 

Major diam. 11, height 06 mm. 

Hab. Calcutta; found on custard-apples. 

The description is from the types in the British Museum 
(Godwin-Austen collection). It is possible that they are 
immature. 


Shells not exceeding about 6 millimetres [a quarter of an inch) 
in diameter. (Generic affinities often doubtful.) 

Sul-globose or subturbinate. 

Smooth. 

Macrochlamys ? planiuscula, Hutton (Helix), J. A. S. B. vii, 1838, 
p. 218; Pfr. (Helix) Mon. Hel. i, 1848, p. 60; H. T. (Helix) 
C. 1. 1876, pi. 32, figs. 7, 10 ; Godwin-Austen, Mol. Ind. i, 1883, 
p. 88, pi. 16, fig. 7. 

Shell obtectly perforate, subglobosely depressed, smooth, without 
sculpture of any kind, translucent, scarcely polished above, more 
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so beneath, light brown ; spire convexly conoidal, suture slightly 
impressed ; whorls 4|, convex, slowly increasing, the'last rounded 
at periphery, tumid beneath; aperture subvertical, luuate; peri¬ 
stome thin, basal margin arcuate, columellar oblique, reflected, 
covering the perforation. 

Major diam. 2*5, min. 2‘3, height 1*5 mm. 

Bctb. Simla, Landour, Mussoorie, amongst dead leaves ( Godwin- 
Austen). 

The description is taken from a Mussoorie specimen. 




ALPHABETICAL INDEX. 


acalles (Euplecta), 56. 
acerra (Helix), 278. 
acuducta (Euplecta), 67. 
affinis (Girasia), 203. 
agastyoe (Euplecta), 59. 
Agnatha, 1. 

albata (Ariophanta), 37. 
albizonata (Euplecta), 
61. 

altivaga (Parvatella), 148. 
ammonca (Helix), 32. 
ampulla (Indrella), 49. 
ampullarioides (Helix), 
33. 

anceps (Ilolkeion), 240. 
andanmnensis (Orybia), 
125. 

andamanicus (Streptaxis), 

5 . 

audersorriaua (Macro¬ 
chlamys), 121, 141. 
angelica (Beusonia), 172. 
animula (Kaliella), 264. 
annandalei (Syaxna), 

157. 

anonee (Macrochlamys), 
302. 

anopleuris (Helix), 160. 
apicata (Euplecta), 72. 
arata (Holkeion), 241. 
Ariophanta, 26. 
Ariophantiujc, 25. 
arx (Sitala), 229. 
aspides (Helix), 119. 
aspides (Macrochlamys), 
116. 

nspirans (Kaliella), 262. 
assamica (Durgolla), 216. 
ataranensis (Sesara), 244. 
atom a (Macrochlamys), 
140. 

atra (Pseudaustenia) 

207 . 


atra, var. aterrima 

(Pseudaustenia), 207. 
atra, var. castanea 
(Pseudaustenia), 207. 
atra, var. cinerea (Pseud¬ 
austenia), 207. 
atricolor (Macro¬ 
chlamys), 99. 
attegia (Sitala), 227. 
aulopis (Helix), 128. 
aulopis (Macrochlamys), 
128. 

auriettaj (Hemiplecta), 
293. 

auriformis (Pseud- 
austenia), 209. 
auris (Helix), 33. 
austeni (Cryptosoma), 
212 . 

austeni (Khasiella), 160. 
Austcnia, 179,191. 
austeniana (Parvatella), 
148. 

austenianus (Ilelicarion), 
147. 


baconi (Euplecta), 56. 
bajadora (Ariophanta), 
31. 

balliana (Sitala). 233. 
barrakporensis (Kaliella), 
258. 

bascauda (Rahula), 251. 
bascaudula (Rahula), 
252. 

basilessa (Ariophanta), 
40. 

basileus (Ariophanta), 41. 
basseinensis (Sesara), 
247. 

bathycharax (Tnphro- 
spira), 280. 


battimalvensis (Macro- 
chlainys), 129. 
beata (Macrochlamys), 
i07. 

beddomei (Mariajlla), 
206. 

beddomei, var. maculosa 
(Manilla), 206. 
beddomei, var. nigra 
(Mariajlla), 206. 
bcddomii (Ariophanta), 
42. 

boddotuii (Ennca), 23. 
beddoraii (Streptaxis), 
11 , 

belangeri (Ariophanta), 
36. 

bonsoni (Cryptaustenia), 
187. 

bensoni (Helix), 162. 
bensoni, var. svlhetensis 
(Austenia), 187. 
Bensonia, 171. 
bhutancnsis (Da ngia), 
i78. 

bhutanensis (Kaliella). 
271. 

bicolor (Ennea), 16, 19. 
bidentifera (Sesara), 
245. 

bi fasciata (Euplecta), 72. 
bilincata(Macrochlaniys), 
103. 

binoyaensis (Euplecta), 

6‘X 

bintennensis (Micro- 
cystina), 256. 
birmanica (Vitrina), 301. 
birmanicum (Crypto- 
soma),^^. 

bistrialis (Ariophanta). 
39 

blanfordi (Helix), 168. 

X 
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blanfordi (Oxytes), 168. 
blanfordi (Streptaxis), 5, 
6 . 

blanfordiana (Ennea), 17. 
blanfordianus (Strep- 
taxis), 5. 

bombax (Streptaxis), 4. 
bombayana (Helix)*36. 
brevicollis (Ennea), 19. 
brunneum (Helicarion), 
200 . 

bullula (Helix), 267. 
bullula (Kaliella), 267. 
burmana (Sarika), 278. 
burinanica (Streptaxis), 

5 . 

burmanicus (Streptaxis), 

6 . 

btirrailensis (Kaliella), 
270. 

burtii (Girasia), 202. 
butleri (Austenia), 194. 

pacha rica (Austenia), 
196. 

caeharica (Macro¬ 
chlamys), 104. 
cacuminifera (Euplecta), 
68 . 

calias (Sopliina), 286. 
camura (Bensonia), 175. 
canarica (Ariophanta), 
32. 

canarica (Ennea), 23. 
canaricus (Streptaxis), 
15. 

canefrii (Cryptaustenia), 
301. 

capessens (Helix), 243. 
carneola (Helix), 135. 
cassida (Euaustenia), 
150. 

cassida (Macrochlamys), 
148. 

enstaneo-labiata (Macro¬ 
chlamys), 101. 
castor (Oxytes), 168. 
causia (Macrochlamys), 
117. 

eolox (Helix), 83. 
ccrnria (Ariophanta), 37. 
ceyhmica (Ennea) (Pupa), 

4 . 0 . 

ceyknica (Helix), 39. 
clmmbertinii (Rhyssota), 
295. 

chaos (Macrochlamys), 
116. 

chennelli (Kaliella), 27-2. 
chenui (Xestina) (Ario- 
phanta), 43. 


chcnaensis (Kaliella), 
260. 

chcrraensis (Nanina), 
168. 

cliloroplax (Khasiella), 
165. 

choinix (Macrochlamys), 
124. 

Christian® (Satiella), 
223. 

cinerea (Girasia), 203. 
cingalensis (Helix), 61. 
cingalensis (Streptaxis), 
12 . 

cliimvcterica (Khasiella), 
160. 

climucterica, var. nana 
(Helix), 158. 
colletti (lOuplecta), 68. 
colletti (Kaliella), 263. 
compluvialis (Helix), 
280. 

com pluvial is (Taphro- 
spira), 280. 

compressa (Satiellu), 224. 
compressns (Streptaxis), 
15. 

concavospira (Euplecta), 

concinna (Durgella), 215. 
concinnus (Streptaxis), 
12 . 

conferta (Haughtonia), 
'295. 

confinis (Sitala), 229. 
coujungons (Sophina), 
288. 

con septa (Macrochlamys), 
115. 

Oon ulema, 225. 
conulus (Kaliella), 272. 
conulus (Rotula) (Na¬ 
nina), 70. 

convallata (Taphrospira), 
279. 

convexa (Bensonia), 
174. 

convexiuscula (Helix), 
55. 

corylus (Helix), 65. 
corys (Helix), 251. 
corys (Kaliella), 251. 
corys (Rahula), 251. 
costulata (Kaliella), 261. 
crenicincta (Sitala), 234. 
crocea (Girasia), 201. 
Cryptaustenia, 180. 
Cryptibycus, 191. 
Cryptogirasia, 203. 
cryptomphalus (Miero- 
cystina), 257. 


Cryptosoma, 209. 
Cryptozona, 26. 
culinen (Sitala). 229. 
curvilabris (Macro¬ 
chlamys), 123. 
cuvieri (Helicarion), 179. 
cycloidea (Helix), 118. 
cycloidea (Nanina), 118. 
cycloplax (Oxytes), 168. 
cyix (Helix), 39. 
cylindrelloidea (Eunoa), 
18. 

cysis (Ariophanta), 33. 
cystis (Helix), 33. 

dnflaensis (Raluila), 252. 
dullaensis (Staffordia), 

29(5,299. 

dadnensis (Streptaxis), 

10 . 

dalhousi® (Girasia), 202. 
dalingcnsis (Macro¬ 
chlamys), 83. 

Dalingia, 177. 
dalyi (Arioplianta), 33. 
damsangenais (Macro¬ 
chlamys), 84. 
darjiliugensis (Macro¬ 
chlamys), 94. 
decussata (Macro¬ 
chlamys), 102. 
dekhanensis (Satiella), 
221 . 

Dekhania, 204. 
delectabilis (Kaliella), 
273. 

depressa (Girasia), 200. 
dikrangensis (Girasia), 
203. 

dikrangensis (Kaliella), 
270. 

rliplodon (Sesara ?), 217. 
diplodon (Sesara) (Na¬ 
nina), 248. 

discoidalis (Sophina), 
288. 

dorani (Macrochlamys;, 
113. 

dugasti (Macrochlamys), 
118. 

Durgella, 213. 
Durgellinm, 213. 
durrangensis (Cryptaus- 
tenia), 183. 

dussumieri (Marimba), 
205. 

Dyakia, 299. 

edgariana (Ratnadvipia), 
76. 
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efTuljjens (Macrochlamys) 
(Nanina), 130. 
elisa (Streptaxis), 14. 
elongata (Kaliella). 203. 
erniliana (Euplecta), 61. 
enisa (Hemiplecta), 40. 
Ennea, 16. 

episema (Sesara), 245. . 
erratica (Durgella), 216. 
Euaustenia, 148. 
Euaustenitc, 148. 
eugenii (Plectopylis), 
273. 

Euplecta, 51. 
Eurychlumys, 188- 
exncutus (Streptaxis), 8. 
excavnta (Taphrospira), 
280. 

exilis (Ennea), 22. 
extranea (Girasia), 200. 
exul (Macrochlamys), 
125. 

falcata (Khaeielta), 161. 
fartoidea (Ennea), 18. 
fartoides (Ennea) (Pupa), 
18. 

fostigiata (Kaliella), 
263. 

fe® (Austenia) (Ileli- 
carion), 195. 
fe® (Kaliella), 273. 
fidelis (Oxytes) (Nanina), 
167. 

fissidens (Ibycus), 219. 
datura (Kaliella), 269. 
datura, var. (Kaliella), 
269. 

demingi (Parvatella), 
147. 

demingi, ear. altivagus 
(Helicarion), 148. 
dexilis (Satiella), 223. 
ductuosa (Euplecta), 63. 
footei (Streptaxis), 11. 
forabilis (Sophina), 288. 
forabilis, var. bensoni 
(Sophina), 289. 
rordiana(Macrochlamys), 
128. 

fragilis (Macrochlamys), 
130. 

fragosus (Macroehla- 
mys), 108. 

galea (Sesara ?), 249. 
ganoiua (Helix), 44. 
gardeneri (Ariophanta), 
40. 

gardeneri (Euplecta), 64. 
gnssii (Ariophanta), 46. 


Gasteropoda, 1. 
geiton (Ilelix), 160. 
Geophilu, 1. 
gigas (AuBtenia), 192. 
gigas (Helicarion), 194. 
gigas, var. minor (AuB¬ 
tenia), 194. 

Girasia, 191, 198. 
glnuca (Macrochlamys), 
80. 

globosa (Cryptaustenia), 
187. 

globulus (Helix), 35. 
godwini (Macrochlamys), 
106. 

gordonise (Hemiplecta), 
293. 

gracilis (Streptaxis), 13. 
gran ulifera (Euplecta), 
69. 

gratiosa (Kaliella), 264. 
gratulator (Sitala ?), 231. 
gromatica (Sitala), 231. 
gurhwalensis (Euaus¬ 
tenia), 151. 


hanleyanua (Streptaxis), 

6 . 

hardwickii (Macro¬ 
chlamys), 97. 
hardwickii, var. politulue 
(Macrochlamys), 97. 
barmen (Seeara), 248. 
harmeri, var. anodonta 
(Sesara), 249. 
haroldi (Sitala), 231. 
harrietensia (Microcye- 
tina), 255. 

haughtoni (Helix), 295. 
Haughtonia, 294. 
hebescens (Macro¬ 
chlamys?), 131. 
Helicarion, 179. 
Helicarion inte, 179. 
helicifera (Sesara), 246. 
Hemiplecta, 289. 
hengdanensis (Macro¬ 
chlamys), 108. 
hepatizon (Macro¬ 
chlamys), 102. 
hetersea (Ariophanta), 
34. 

heteroconcha (Crypt¬ 
austenia), 183. 
himalayana (Helix), 31. 
hochstetteri (Micro- 
cystina), 254. 
hodgsoni (Macro¬ 
chlamys), 85. 
Holkeiou, 239. 


boncsta (Macrochlamys) 

121 . 

honesta (Sakiella), 238. 
honesta, var. andersoni 
(Macrochlamys) (Nan¬ 
ina), 141. 

honesta. var. ander- 
soniana (Nanina), 121, 
141. 

honesta, var. tenuior 
(Macrochlamys), 121, 
239. 

hookeri (Girasia), 200. 
hookeri (Macrochla¬ 
mys), 109. 

Hoplites, 198. 
hugonis (Dyakia), 299. 
humphreysiana (Hemi- 
plecta), 289. 

hungerfordiana (Sesara), 

hyba (Khasiella), 162. 
hyphasma (Euplecta), 
69. 

hypoleuca /Macro¬ 
chlamys), 120. 

Ibycus, 218. 

immerita (Ariophanta), 
31. 

indica (Euplecta), 60. 
indica (Macrochlamys), 

95. 

indicus (Macrochlamys) 
(Helix), 96. 

Indrella, 43. 
inermis (Sesara), 247. 
infausta (Macrochlamys), 
133. 

infrendens (Sesara), 
243. 

infula (Sitala), 225. 
ingrami (Sesara), 248. 
injussa (Sitala), 234. 
interrupta (Ariophanta), 
31. 

intonsa (Sitala), 235. 
intumescens (Ario¬ 
phanta), 32. 
inusitatum (Crypto- 
soma). 211. 

irradians (Batnadvipia), 
76. 

isabella (Helix), 68. 
isabellina (Euplecta), 
68. 

jacquemonti (Bensonia), 
174.* . 

jainiana (Macrochlamys), 
99. 
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jaintiaca (Kali ell a), 260. 
isintiaea, var. (Kaliella), 
260. 

janmensis (Bensonia), 
173. 

j uliarra (Xestina) (Ario¬ 
phanta), 44. 


kadapaensis (Ario- 

{ jhanta), 30. 
a (Sarama), 276. 
Kaliella, 267. 
kandieneis (Macro* 
chlamys), 139. 
kasbmirensis (Kbasiella), 
165. 

kezawahensis (Kaliella), 
274. 

khasiaca (Durgella), 
218 

khasiaca (Kaliella), 261. 
Khasiella, 167. 
khyoungensis (Austenia), 
211 . 

kiellerupi (Kaliella), 
265. 

koliaensis (Macro¬ 
chlamys), 106, 111. 
koondaensis (Nanina), 
67. 

kuluensis (Macro¬ 
chlamys), 81. 
kumahensis (Macro¬ 
chlamys), 117. 


labiata (Helix), 172. 

Ifcta (Helix), 58. 
hcvipes (Ariophanta), 
26 29. 

Iffivis (Euplecta), 62. 
kevis (Streptaxis), 13. 
lahupaensis (Macro- 
chlamys), 109. 
laidlayana (Ariophanta), 
30. 

lailangkotensis (Kali¬ 
ella). 274. 

lata (Macrochlamys), 

102 . 

latior (Streptaxis), 10. 
layardi (Euplecta), 55. 
layardianus (Streptaxis), 
6 . 

lec^this (Macrochlomys), 

leithiana (Kaliella), 273. 
Leptodontarion, 218. 
levicula (Durgella), 

213. 


levicula (Nanina), 215, 
216. 

levideusis (Satiella), 
223. 

lhotaensis (Kaliella), 
268. 

lhotaensis (Macro- 
chlamys), 103. 
lhotaensis (Bahula), 253. 
ligulata (Ariophanta), 
38. 

limata (Sitala ?), 233. 
liricincta (Sitala). 230. 
lita (Microcystina), 257. 
lixa (Macrochlamys), 
131, 

longicauda (Macro¬ 
chlamys), 112. 
lubrica (Helix), 296. 

1 Ulrica (Macrochlamys), 

89. 

lucublanda (Helix), 37. 


Macrochlamyinae, 77. 
Macrochlumys, 77- 
macrodon (Ennea), 21. 
macropleuris (Helix), 
249. 

macropleuris (Kaliella), 
249. 

macropleuris (Micro¬ 
cystis) (Nanina), 249. 
macropleuris (Rahula), 
249. 

maderaspatana (Ario¬ 
phanta), 45. 
magnificat (Austenia), 
195. 

mngnifica (Parvatella), 
i47. 

mahadcoensis (Macro¬ 
chlamys), 108. 
maimvaringi (Macro¬ 
chlamys), 83. 
mairangensis (Durgella), 
216. 

malabarica (Euplecta), 
60. 

mamillaris (Sesara), 246. 
manipurensis (Kaliella), 
261. 

niarcida (Helix), 65. 
Marisella, 204. 
marshalli (Macro¬ 
chlamys), 103. 
masuriensia (Macro¬ 
chlamys), 154. 
masuriensis (Syauia), 
156. 

mcllita (Pupa), 20. 


membranacea (Satiella), 
224. 

Microcystina, 253. 
milium (Ennea), l 5 . 
mimela (Bensonia), 173. 
minor (Streptaxis), 6. 
minutus (Ibycus), 219. 
moerchiana (Ennea), 24. 
moerchiana (Micro- 
cyetina), 254. 
molecula (Macro¬ 
chlamys), 122. 
monticola (Bensonia), 

171. 

monticola (Euaustenia), 
149. 

monticola (Helix), 174. 
monticola, var. niurrien- 
sis(Bensonia)(Nanin«), 

172. 

monticola (Vitrina), 150. 
mouleyitensis (Sesara), 
245. 

mucosa (Euplecta), 57, 
‘ 72. 

mneronifera (Euplecta), 
70. 

munipurensis (Macro¬ 
chlamys), 107. 
munipurensis (Kahula), 
253. 


n. sp. (Nanina) (Macro¬ 
chlamys), 99. 
n. sp. (Nanina) (Micro¬ 
cystis), 90. 

nagaensis (Austenia), 
195. 

nagaensis (Ennea), 17. 
nagaensis (Kaliella), 
265. 

nana (Kaliella), 266. 
Nanina, 77, 276. 
nebulosa(Macrochlamys), 
120 . 

neherensis (Macro¬ 
chlamys), 139. 
nengloensis (Macro¬ 
chlamys), 111. 
nepalensis (Bensonia), 
177. 

nepas (Macrochlamys), 
134. 

nerva (Nigritella), 63. 
nevilli (Kaliella), 274. 
nicobarica (Helix), 30. 
Nilgiria, 26. 
nobilis (Streptaxis), 1. 
nongsteinensis (Kaliella), 
271. 
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nordenskioldi (Vega), 

200 . 

notha (Macrochlamys), 

120 . 

novella (Ariophanra), 37. 
noxia (Macrochlamys), 

119. 

mula (Macrochlamys), 
81. 

oblita (Helix), 60. 
obtusus (Streptaxis), 9. 
operiens (Sitala), 232. 
opipara (Macrochlamys), 
34 . 

orbiatea (Euplecta), 72. 
originaria (Macro- 
chlamys), 113. 
ornntissima (Khasiella), 
100 . 

Orobia, 77. 
orobia (Oxytes), 1G9. 
ovata (Cryptaustenia), 
182 . 

Oxytes, 106. 
oxytes (Oxytes), 167. 

pocata (Macrochlamys), 
114. 

pacbypleuris (Helix), 
252. 

pnlmaria (Sitala), 230. 
pankabariensis (Girasia), 
201 . 

panchetensis (Orypt- 
a us tenia), 188. 
pansa (Khasiella), 161. 
papillaspira (Cryptaus- 
tenia), 301. 

partita (Euplecta), 65. 
Parvatella, 145. 
patane (Macrochlaniys), 
89. 

patens (Macrochlamys), 

121 . 

paucistriata (Kaliella), 
266. 

paurhiensie (Euaustenia), 

i52. 

pauxillula (Macro- 
clilamys), 124. 
pedina (Macrochlamys), 
132. 

peguensis (Austenia), 

197. 

peliosanthi (Kaliella), 
272. 

perfragilis (Macro¬ 
chlamys), 90. 
pcrfucata (Macro- 
cblainys), 138. 


pcrfucata (Microcystina), 
256. 

pcrfucata, var. binten- 
neusis (Microcystina), 
256. 

perinronspicua (Macro¬ 
cblamys), 129. 
peringundensis (Macro¬ 
chlamys), 138. 
peroteti (Streptaxis), 10. 
perpaula (Macro¬ 
chlamys?), 123. 
perplana (Macro¬ 
chlamys), 99. 
pefrrotteti (Macro¬ 
chlamys), 136. 
perrolteti (Microcystina) 
(Nanina), 188. 
personatus (Streptaxis), 
14. 

pertenuis (Satiella), 224. 
petasus (Macrochlamys), 
115. 

petasus (Nanina), 120. 
petiti (Streptaxis), 4. 
petrosa (Macrocblamys), 
77, 96. 

pfeifferi (Streptaxis), 6. 
pfeifferianus (Streptaxis), 
6 . 

phidias (Euplecta), 71. 
pbulongensis (Sitala), 
233. 

phyllophila (Sitala), 232. 
pingoungensis (Kbasi- 
ella), 162. 
pirriei (Ennea), 22. 
placita (Sitala ?), 235. 
planguncula (Ennea), 23. 
planiuscula (Macro¬ 
chlamys), 302. 
planospira (Vitrina), 
189. 

platychlamys (Eury- 
chlamys), 188. 
pleurostomoides (Strep¬ 
taxis), 11. 

plicatnla (Nanina), 110. 
plicifera (Macrochlamys), 
110 . 

politissima (Havana), 50, 

pollux (Oxytes), 169. 
polypleuris (Rabula), 
252. 

poongi (Macroclilamys), 

122 . 

prcceminens (Euplecta), 
59. 

pra?stans .(Cryptosoma), 

211 . 


prava (Macrochlamys), 
137. 

prestoni (Euplecta), 64. 
promiscua (Syama), 156. 
prona (Macrochlamys), 
152,150. 

prona (Syama), 154. 
prona, var. huttoni 
(Syama), 155. 
pronus (Streptaxis), 14. 
pseudaulopis (Macro¬ 
chlamys), 128. 
Pseudaustenia, 206. 
pseudoclioinix (Macro¬ 
chlamys), 125. 
pseudovitrinoides(Macro- 
ohlamys) (Nanina), 95. 
pulchella (Euplecta), 50. 
Pulmonata, 1. 
pmnilio (Streptaxis), 6. 
pungi (Macrochlamys?), 
122 . 

pyluica (Scsara), 245. 
pyramidalis (Sitala?), 
232. 


radha (Girasia), 201. 
Bahula, 249. 
rakaensis (Macro¬ 
chlamys), 88. 
ramriensis (Nanina), 
117. 

Ratnpdvipia, 74. 

Havana, 60. 
ravance (Streptaxis), 13. 
razamiensia (Macro¬ 
chlamys), 109. 
recondita (Sitala), 236. 
regulata (Eurychlamys), 
190. 

resinula (Kaliella), 267. 
resplendens (Austenia), 
194. 

resplendens (Orobia^ 
276. 

resplendens (Sarika), 
276,277. 

resplendens,var. atricolor 
(Macrochlamys) (Na¬ 
nina), 100. 

retrorsa (Dyakia), 300. 
richilaensk (Kaliella), 
266. 

richilaensis, var. (Kali¬ 
ella), 266. 

richilaensis (Macro¬ 
chlamys), 90. 
rimicola (Sitala?), 236. 
rinki (Microcystina), 
254, 
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rissnmensis (Kaliella), 

200 . 

ro!>erti (Mncrochlmnys), 

112 . 

rogersi (Durgella), 210. 
roridn (Macrochlamys), 
04. 

roeamonda (Euplecta), 
58. 

rubellocinctn (Macro¬ 
chlamys), 103. 
rubra (Cryptogirasia), 
204. 

rubra (Girasia), 201. 
ruga (Kaliella), 270. 
rubticula (Macro¬ 
chlamys), 114. 
rutila (Macrochlamys), 
135. 

ryssoleiuma (Helix), 34. 

saccata (Helix), 300. 
Sakiella, 237. 
salicensis (Kaliella), 2G2. 
salius (Durgella), 217. 
salius (Helicarion), 21G. 
Balmonea (Macro¬ 
chlamys), 106. 
salwinensis (Macro¬ 
chlamys), 118. 
sankeyamiB (Streptaxis), 
8 . 

Han key i (Streptaxis), 8. 
Sarama, 275. 

Sarika, 276. 
aata (Macrochlamys), 
114. 

sathilaensis (Macro¬ 
chlamys), 92. 

Satiella, 221. 
scalptus (Streptaxis), 12. 
schistostelis (Sophina), 
286. 

scobinoides (Euplecta), 
64. o 

sculpta (Ennea), 22. 
scutella (Vitrina), 149. 
seatoni (Ennea), 19. 
semidecussata (Euplecta), 

57. 

semifueca (Helix), 135. 
semirugata (Ariophaata), 
35. 

Seihperia, 299. 
seposita (Durgella),-217. 
eequax (Macrochlamys), 
86 . 

eequius (Macrochlamys), 
87, 88. 

serahanensis (Austen i a), 
149. 


scrrula (Khasiella), 102. 
Sesara, 241. 

slianeusis (Austen in), J,>7. 
shnnensis (Oxytes), .168. 
shengoronsis (Mncro.- 
chkmys), 104, 296. 
shevaroyana (Microcys- 
tina), 25(5. 

Bbillongcnse (Helicarion), 

200 . 

shillongensis (Kaliella), 
268. 

shislia (Macrochlamys), 

. 111 . 

sigurensis (Kaliella), 250. 
sikkimensis (Austenia), 
198. 

sikkimensis (Kaliella), 
,268. 

sikkimensis,mr.niainwar- 
ingi (Ibyeua) (Girasia), 
198. 

silcharensis (Cryptaus- 
tenia), 186. 

simoni (Hemiplecta), 43. 
sisparica (Ariophanta), 
37. 

Sitala, 225. 

siyaleDsis (Helix), 258. 
solata (Ariophanta). 46. 
solida (Austenia), 196. 
solidulus (Streptaxis), 7. 
solidum (Helicarion), 
196. 

sonamurgensis (Khasi- 
ella), 166. 

Sophina, 283. 

Sophinin®, 283. 

Bplendena (Macro¬ 
chlamys), 167. 
splendenB (Syama), 153. 
spreta (Macrochlamys), 
121 . 

srimani (Sitala), 235. 
staffordi (Staffordia), 299. 
Staffordia, 2%. 
stenastoma (Ennea), 23. 
stcnopyli9 (Ennea), 17. 
etephus (Macrochlamys), 
127. 

stewarti (Microcystina), 
255. 

BtoliczkauuB (Helicarion), 
150. 

Streptaxinse, 1. 

Streptaxis, 1. 
stricklandi (Macro¬ 
chlamys), 99. 
Stylomatophora, 1. 
subacutus (Streptaxis), 

16. 


subcastor (Euplecta), 58. 
subconoklen (Holix), 65. 
subconvallata (Macro¬ 
chlamys), 280. 
subcornea (Helix), 277. 
subcostulata (Ennea), 21. 
Bubcostulata (Kaliella), 
262 . 

subdecussata (Euplecta), 
55. 

subjecta (Macrochlamys), 
98. 

subkoondaensis (Nanina), 
67. 

subnana (Sitala ?), 234. 
subopaca (Euplecta), 51, 
65. 

Bubpetasus (Macro¬ 
chlamys), 119. 
succinea <Cryptauslenia), 
180. 

superHua (Macro¬ 
chlamys), 88. 

Syama, 152. 
sylhetensis (Macro¬ 
chlamys), 97. 
sylvicola (Oxytes), 169. 

tandianensis (Khasiella), 
1(56. 

tanirensis (Macro¬ 
chlamys), 112. 
Tanvchlaiuys, 77. 
Taphrospirn, 279. 
taprobanensis (Helix), 39. 
Tennentia, 204. 
tenuicola (Microcystis) 
(Nanina), 130. 
tenuicula (Macro¬ 
chlamys), 130. 
tenuior (Sakiella), 239. 
teriaensis (Kaliella), 265. 
terminus (Macro¬ 
chlamys), 106. 

Testacell i eke, 1. 
textrina (Hemiplecta), 
292. 

thebawi (Streptaxis), 6. 
tbeobaldi (Euaustenia), 
152. 

theobaldi (Hoplites) 
(Helicarion), 200. 
theobaldi (Streptaxis), 9. 
theobaldi (Syama), 157. 
tbeobaldiana (Benson ia), 
173. 

theodori (Hemiplecta), 
292. 

thwaitesi (Tennentia), 
206. 

thyreufi (Ariophanta), 34. 
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tickelli (Helix), 343. 
tinostoma (Hemiplecta), 
40. 

tirutana (Kaliella), 271. 
titanica (Helix), 41. 
todarum (Macro- 
chlainys), 130. 
toruputueneis (Staf- 
fordia), 299. 

tranquebarica (G-alaxis), 
35. 

transpetata (Euplecta), 

57. 

tratanensis (Macro- 
chlamys), 138. 
travancorica (Euplecta), 

58. 

trifasciata (Helix), 29. 
triincni (Euplecta), 66. 
tugurium (Macro- 
chlamyB), 81. 
turbinata (Nanina), 38. 
turbiuifonnia (Helix), 
226. 

tumcula (Ennea), 22. 
turritclla (Euplecta), 70. 


uda (Mucrochlamys), 

101 . 

umbraticola (Macro- 
chlainys), 113. 
umbrina (Macro- 
ohlamys?), 134. 
undosa (Hemiplecta), 
291. 

uter (Hemiplecta), 291. 
uvida (Sitala), 238. 


vagata (Kaliella), 204. 
vallicola(Maerochlamys), 

136. . 

vara (Ennea), 16. 

Vega, 204. 

venusta (Aus(enia), 195. 
vemicosa (Cryptaus- 
tenia), 183. 

verrucula (Euplecta), 63. 
vcsiei i la (Macrocblamys), 
79, 140. 

vidua (Khasiolla), 158. 
vilipensa(Macrochlamvs), 

137. 


vitellina (Ilolix), 36. 
vitrinoidcs (Helix), 95, 
132. 

vitrinoides (Nanina), 97, 
99. 

vulcani (Kaliella), 2G0. 
vulcania (Sitala), 228. 

wnrnefordi (Microcys- 
tina), 255. 

watsoni (Streptaxis), 11. 
woodiana (.Vlacro- 
clilamys), 135. 
woodinasoni (Mucro¬ 
chlamys), 127. 
woodmasoniana (Macro- 
chlamys), 127. 
wynnii (ilensonia), 175. 

Xestina, 2G. 

zemoensis (Cryptaus- 
teniu), 185. 
zemoensis (Macro- 
cldainys), 93. 

Zonitidsc. 25. 



